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(g) Automatic testing of a plurality of smoking articles. 

(57) A flexible automatic test facility for measuring 
physical parameters or smoking articles and 
components of smoking articles, e.g., filter pori- 
tions is disclosed. The test facility includes a 
microprocessor based controller device 1000, 
means 300 for severing the filter portion from 
the article, a plurality of instruments 200, 600, 
700, 800. 850 for perfomiing the desired meas- 
urements and a computer-controlled robot 503 
for gripping and maneuvering one cigarette at a 
time to one or more of the instruments or 
severing means to measure one or more physi- 
cal characteristics of each article or its compo- 
nents in accordance with software instructions. 
A hopper feeder 100 device containing a plurali- 
ty of sample sets in separate bins in an Indexing 
mechanism may be provided for extended unat- 
tended operation. Each sample set is provided 
with a code and a database including the nomi- 
nal physical characteristics of the samples in 
the set and the test sequence for the cigarettes 
in the sample set The test sequence and parat- 
meters for each article in each set are obtained 
from the database, and the controller instnjcts 
the robot to grip a fed cigarette and to advance 
that cigarette to one or more of the instruments 
for performing measurements processing sta- 
tion for severing filter in accordance with the 
predetermined sequence of measurements. At 
the conclusion of the samples in a given sample 
set, the next sample set is loaded, identified, 
and the process continues in accordance with 
the predetermined sequence for that sample 
set 
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Background of the invention 

This invention relates to an automatic test station for handling bundles of smoking articles and performing 
one or more of a plurality of physical measurements on individual smoking articles and components thereof. 

5 More particulariy. this invention relates to an automatic test station having a plurality of measuring stations and 
a robotic device for maneuvering differently dimensioned smoking articles to one or more of the measuring sta- 
tions in a preselected sequence in an unattended mode. 

It Is common practice to perform a sequence of one or more tests or measurements on commercial and 
experimental smoking articles and their component parts following assembly. These measurements include the 

10 physical characteristics of the article and component parts (e.g., the filter) such as article pressure drop, ven- 
tilation, filter pressure drop, article circumference, article length, filter length, filter and tobacco weights, and 
paper penmeability. A plurality of like smoking articles are subjected to tests that measure one or more of those 
specific properties. The test results may be used to evaluate the uniformity of the measured property or proper- 
ties from article to article within the plurality of like articles and to obtain statistical data regarding the charac- 

15 teristics of the like articles in that plurality of articles. In addition, multiple pluralities of like articles, wherein the 
articles in each plurality may be different, are typically subjected to the same series of tests under conditions 
that permit comparing the statistical characteristics of the different like articles. 

Tests may be perfomned both on the complete article and separately on components of a complete article. 
For example, the filter portion of a filter-tipped smoking article may be measured for pressure drop, circumfer- 

20 ence and size. This requires that the filter be severed from the smoking article. Any tobacco shreds that remain 
affixed to the filter are removed from the filter portion. 

In conventional testing, a series of conventional test insert ents are arranged In a woilc area. An operator 
manually places each smoking article, or its component, into each instrument and actuates the Insert ent to 
conduct the desired measurement The test result, i.e., the measured parameter is then displayed on the insert 

25 ent and the data are typically transmitted to a host computer for recordation in a database. The database is 
used for subsequent analysis and tabulation. To measure component parts, the operator must manually sever 
the component from the article, dispose of the remainder of the article (or save it for subsequent testing), and 
then insert the component into the proper instrument or instruments to acquire the desired measurements. For 
example, to conduct tests on the filter rod portion of a conventbnal cigarette, the filter rod is typically severed 

30 from the cigarette using a razor blade to cut through the tobacco portion, and any tobacco shreds remaining 
attached to the filter are removed by the operator using a small instrument or a finger. The cleaned or deshred- 
ded filter is then inserted into the measuring insert ents and the data acquired. 

One problem with this technique is that it requires an operator to be in attendance throughout the procedure. 
Tests on manually guided articles also may be subject to variations in how or where the smoking article is grip- 

35 ped and/or positioned during the measurement procedure. These variations are undesirable for obtaining accu- 
rate statistical data. 

Fidus-lnstrument Corporation. Richmond, Virginia, has available a product line under the trade name Auto- 
matic Test Stations. The automatic test stations provide combinations of instruments for measuring one or more 
of weight, circumference/diameter. ventilatk)n. pressure drop, and hardness. Model numbers CTS 500, CTS 

40 400, CTS 350, and CTS 300 are automatic test stations for testing only cigarettes. Model numbers FTS 400 
and FTS 300 are automatic test stations for testing only filter rod portions. The different numerical designations 
indicate that different combinations of instruments for perfonming various measurements are combined into a 
single CTS or FTS station. The measuring units are stacked on top of each other so that each article or filter 
rod to be tested is downwardly and sequentially indexed along an axis through the instruments. 

45 The automatic test stations are available in conjunction with a product under the trade name Automatic 
Hopper Loader, model number AHL 100. also available from Fidus Instrument Corp. The Automatic Hopper 
Loader device has a plurality of bins for receiving bundles of a plurality of smoking articles (or fflter rods) that 
may be loaded with up to eighteen bundles of smoking articles (or filter rods) simultaneously. The commercial 
hopper device transfers the contents of one bin to a hopper area. The contents loaded in the hopper area are 

50 then fed. one at a time, Into eithera CTS or FTS device, to which the hopper is mated. The bins are then indexed 
to bring the next bin into position for unloading into the hopper. The CTS and FTS automatic test station devices 
are capable of provkling the results of the acquired test data to a master computerfor tabulation and recordation. 

One problem with these prior commercial devices is that they are not sufficiently flexible to alter the test 
sequence of individual samples among each t>undle or from bundle to bundle. Rather, each model Automatic 

55 Test Station is configured with a sufficiently broad number of tests which are perfomr^ed on each smoking article 
or filter rod fed into the Station. Thus, unnecessary tests are perfonmed. Also, if one insert ent module in a station 
becomes inoperative, the entire station becomes inoperath/e until that module can be repaired or replaced. 
Another problem with these prior devices is that they are not capable of perfonming tests on a selected 
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smoking article, followed by performing tests on a component of that smoking article, for example, the filter rod 
portion. Rather, a second Automatic Test Station of the FTS series must be obtained, in addition to a CIS series 
station, and an operator must manually sever the filter from the smoking articles measured by the CTS station 
and insert the severed filters into the FTS station for the filter measurements. 

5 It is known to use robotic devices having opposing members for grasping and maneuvering objects from 

one location to another for assembling structures and for preparation of samples, e.g.. dilution or mixing of 
chemical materials, prior to introduction to an analytical instrument in an analytical laboratory. One such device 
is the MasterLab^ System available from Perkins-Elmer Corp., Norwalk, CT 06856. However, it is not known 
to use such devices for gripping and maneuvering a plurality of different smoking articles. One of the problems 

10 with such robotic systems is that they are not readily capable of grasping differently dimensioned crushable, 
nonresillent objects such as smokng articles without damaging at least some, if not all, of such articles. More 
particularly, such robotic devices typically do not have the ability to grasp securely a preselected range of dif- 
ferently dimensioned smoking articles without deforming at least some articles in the range. The use offeree 
transducers to monitor the forces exerted to control gripping of the article has been considered. However, such 

15 transducers increase the cost and complexity of the device. Also, because such transducers monitor force, they 
do not detect whether the deformable article is securely gripped and not deformed or damaged. Thus, such 
force transducers are not likely to prevent the opposing members from damaging relatively fragile smoking arti- 
cles. 

Accordingly, there is a continuing need for automatic test stations that are flexible in operation and can be 
20 programmed to perform a desired series of tests of measurements. Further, there is a need for such automatic 
test station that can operate in an unattended mode. 

It has, therefore , been desired to provide an automated test station for obtaining one or more measure- 
ments on a smoking article selected from among a plurality of possible measurements. It is another object to 
provide a programmable automated test station for conducting different tests on different smoking articles in 
25 an unattended mode. It has also been desired to provide an automated test station that can conduct measure- 
ment tests on multiple sets of samples consecutively in an unattended mode. 

It has also been desired to provide an automatic test station that can perform a selected sequence of 
characterization measurements on a smoking article and on a component of that article. It has also been desired 
to provide a robotic device for gripping and maneuvering each smoking article and smoking article component. 
30 It has also been desired to provide an automated test statfon that can be instructed to conduct different 

test protocols on different samples within a sample set and on samples within different sample sets. 

It has also been desired to provide an automated test station that can conduct measurement tests using 
conventional measuring instruments with minimal modification. It has also been desired to provide a test station 
that can be manually operated when necessary or desirable. 
35 It has also been desired to provide an automated test station that can communicate with a computer device 

to receive information regarding the tests to be conducted and to transfer data for subsequent evaluation. 

Summary of the Inventfon 

40 In accordance with the present invention, a computer-controlled robotic automatic test station that meas- 

ures a selected number of a plurality of physical parameters of smoking articles and/or smoking article com- 
ponents in a selected sequence is provided. 

One aspect of the present invention Is directed to an apparatus for measuring a physical characteristic of 
a plurality of smoking articles. One such apparatus comprises: 
45 means for gripping and releasing a smoking article; 

means for maneuvering a gripped smoking article within a range of motion; 

means for receiving one of said plurality of smoking articles at a first location within the range of motion; 
means for measuring a physical characteristic of a smoking article, the measuring means being at a sec- 
ond location within the range of motion; and 
50 means for controlling the gripping and releasing means and the maneuvering means to grip the one 

smoking article at the first location and to maneuver the one smoking article to the measuring means so that 
the physical characteristic of the one smoking article can be measured. 

In one embodiment, the controlling means is a microprocessor which controls the gripping and releasing 
means to release the one smoking article at the measuring means so that the physical characteristic can be 
55 measured and to grip the one smoking article at the measuring means following the measurement. Preferably, 
the gripping and releasing means and the maneuvering means are a robot having a first member and a second 
member, the first and second members being movable in opposition for gripping therebetween a smoking arti- 
cle. 

3 
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In a preferred embodiment of such an apparatus, the measuring means further comprises a first means 
for measuring a first physical characteristic of a smoking article located at the second location and a second 
means for measuring a second physical characteristic of a smoking article, the second measuring means being 
located at a third location within the range of motion, and wherein the controlling means controls the gripping 

5 and releasing means and the maneuvering means to grip the one smoking article at the first location and to 
maneuver the one smoking article to one of the first and second measuring means whereby one of the first and 
second physical characteristics can be measured. The controlling means preferably also controls the gripping 
and releasing means and the maneuvering means to maneuver the one smoking article from the one of the 
first and second measuring stations to the other of the first and second measuring means whereby the other 

10 of the first and second physical characteristics can be measured. 

In an alternate preferred embodiment of such an apparatus, the measuring means further comprises more 
than one means for measuring more than one selected physical characteristics of a smoking article wherein 
each said means Is located at a different location within the range of motion and measures a different physical 
characteristic, said means being selected from among the group consisting of means for measuring circumfer- 

15 ence, means for measuring pressure drop and means for measuring length, and for filter-tipped smoking arti- 
cles, means for measuring ventilation, and wherein the controlling means controls the gripping and releasing 
means and the maneuvering means to maneuver the one smoking article to one or more of the measuring 
means. The controlling means preferably further comprises a means for providing a test sequence identifying 
one or more physical characteristics of the one smoking article to be measured, wherein the controlling means 

20 is responsive to the test sequence and controls the gripping and releasing means and the maneuvering means 
to maneuver the gripped one smoking article to one or more of the measuring means so that the one or more 
identified physical characteristics can be measured. In a prefenred embodiment, the test sequence identifies 
the order In which the measurements of the one smoking article are to be made, and more preferably the order 
in which the measurements of each smoking article in the plurality of smoking articles are to be made. 

25 Another aspect of the present invention is directed toward an apparatus for measuring a physical charac- 

teristic of a component of a plurality of smoking articles. One such apparatus includes: 
means for gripping and releasing a smoking article; 
means for maneuvering a gripped smoking article within a range of motion; 

means for receiving one of said plurality of smoking articles at a first location within the range of motion; 
30 means for severing the component of the smoking article from the smoking article, the severing means 

being located at a second location within the range of motion; 

means for measuring a physical characteristic of a smoking article component, the measuring means 
being at a third location within the range of motion; and 

means for controlling the gripping and releasing means and the maneuvering means to grip the one 
35 smoking article at the first location and maneuver the one smoking article to the severing means, and to man- 
euver the one smoking article component to the measuring means so that the physical characteristic of the one 
smoking article component can be measured. 

In one embodiment, the controlling means is a microprocessor which controls the gripping and releasing 
means to grip the one smoking article by its component, release the one smoking article component at the 
4C measuring means so that the physical characteristic of the one smoking article component can be measured, 
and grip the one smoking article component at the first measuring means following the measurement. Prefer- 
ably, the gripping and releasing means and the maneuvering means are a robot having a first member and a 
second member, the first and second members being movable in opposition for gripping therebetween a smok- 
ing article. 

45 I n a preferred embodiment of such an apparatus, the measuring means comprises a first measuring means 
for measuring a first physical characteristic of a smoking article component located at the third location and a 
second means for measuring a second physical characteristic of a smoking artk:le component, the second 
measuring means being located at a fourth location within the range of motion, and wherein the controlling 
means controls the gripping and releasing means and the maneuvering means to grip and maneuver the one 

50 smoking article component to one of the first and second measuring means whereby one of the first and second 
physical characteristics can be measured. The controlling means preferably controls the gripping and releasing 
means and the maneuvering means to maneuver the one smoking article component from the one of the first 
and second measuring stations to the other of the first and second measuring means whereby the other of the 
first and second physical characteristics of the smoking article component can be measured. The first and sec- 

55 ond measuring means are preferably selected from among the group consisting of means for measuring ven- 
tilation, means for measuring pressure drop, and means for measuring length. 

In an alternate prefenred embodiment of such an apparatus, the measuring means further comprises a first 
means for measuring a first physical characteristic of a smoking article component and a second means for 

4 
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measuring a second physical characteristic of a smoking article, the second measuring means being at a fourth 
location within the range of motion, wherein the controlling means controls the gripping and releasing means 
and the maneuvering means to grip the one smoking article at the First location, to maneuver the one smoking 
article to the second measuring means so that the first physical characteristic of the one smoking article can 

5 be measured, and then to the severing means, thereby to sever the component, and to maneuver the one smok- 
ing article component to the first measuring means so that the first physical characteristic of the one smoking 
article component can be measured. 

Altemately, the first measuring means further comprises more than one means for measuring more than 
one physical characteristic of a smoking article component at more than one location in the range of motion, 

10 the second measuring means further comprises more than one means for measuring more than one physical 
characteristic of a smoking article located at more than one location in the range of motion, and the controlling 
means further coniprises a means for providing a test sequence identifying one or more physical characteristics 
of the one smoking article and one or more physical characteristics of the one smoking article component to 
be measured, wherein the controlling means is responsive to the provided test sequence and controls the grip- 

15 ping and releasing means and the maneuvering means to maneuver the gripped one smoking article to one or 
more of the second measuring means, and the severing means, and one or more of the first measuring means 
so that the one or more identified physical characteristics of the smoking article and the smoking article com- 
ponent can be measured. The test sequence may identify the order in which the measurements of the one smok- 
ing article component are to be made and more preferably the order in which the measurements of each 

20 smoking article component of the plurality of smoking article are to be made. The physical characteristics of a 
smoking article are obtained prior to the physical characteristics of a smoking article component. 

In one embodiment, the apparatus includes a second means for receiving a smoking article at a fifth location 
within the range of motion wherein the microprocessor means controls the gripping and releasing means and 
the maneuvering means to release the one smoking article onto the second receiving means and then to grip 

25 the smoking article by its component on the second receiving means, to maneuver the one smoking article to 
the severing means, and to grip the one smoking article component during the severing process. Preferably, 
each smoking article component is a filter rod of a cigarette and the apparatus further comprises a means for 
deshredding the severed filter component of a cigarette, wherein the microprocessor means controls the grip- 
ping and releasing means and the maneuvering means to maneuver a severed filter to the deshredding means 

30 following the severing operation. 

Another aspect of the present invention is directed toward a method for measuring a physical characteristic 
of a plurality of smoking articles at a test station having a means for gripping and releasing a smoking article, 
means for maneuvering a gripped smoking article within a range of motion, means for receiving one of said 
plurality of smoking articles at a first location within the range of motion, means for measuring a physical charac- 

35 teristic of a smoking article, the measuring means being at a second location within the range of motion; and 
microprocessor means for controlling the gripping and releasing means and the maneuvering means. One such 
method comprises the steps of providing a plurality of smoking articles; 
feeding one fed smoking article to the receiving means; 
gripping the one smoking article at the receiving means; 

40 maneuvering the gripped one smoking article to the measuring means; aid 

measuring the physical characteristic of the one smoking article. 
In an altemate embodiment the method includes releasing the one smoking article at the measuring meals 
so that the physical characteristic can be measured aid gripping the one smoking article atthe first measuring 
meals following the measurement. 

45 Preferably, the gripping aid releasing meals aid the maneuvering meals are a robot having a fvst member 
aid a second member movable in opposition, and gripping aid releasing the one smoking article further conrv- 
prises moving the first aid second members together for gripping a smoking article and moving the first and 
second members apart to release the smoking article. 

In yet another embodiment, wherein the test station includes more than one means for measuring more 

50 than one selected physical characteristics of a smoking article and each said means is located at a different 
location within the range of motion, said means being selected from among the group consisting of means for 
measuring circumference, means for measuring pressure drop and means for measuring length, the method 
further comprises the steps of: 

providing a test sequence identifying one or more physical characteristics of the one smoking article to 

55 be measured; 

gripping and maneuvering the one smoking article to one or more of the measuring means in response 
to the provided test sequence so that the one or more identified physical characteristics can be measured. Pref- 
erably, providing the test sequence further comprises identifying the order in which the measurements of the 

5 
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one smoking article are to be made, and more preferably, identifying the order in which the measurements of 
each smoking article in the plurality of smoking articles are to be made. 

Another aspect of the present invention is directed towards a method for measuring a physical characteri- 
stic of a component of a plurality of smoking articles in a test statbn having means for gripping and releasing 
5 a smoking article, means for maneuvering a gripped smoking article within a range of motion, means for receiv- 
ing one of said plurality of smoking articles at a first location within the range of motion, means for severing the 
component of a smoking article from the smoking article, the severing means being located at a second location 
within the range of motion, means for measuring a physical characteristic of a smoking article component, the 
measuring means being at a third location within the range of motion, and microprocessor means for controlling 
10 the gripping and releasing means and the maneuvering means. One such method comprises: 
providing a plurality of smoking articles; 
feeding one smoking article to the receiving means; 
gripping the one fed srru)king article by its component; 
maneuvering the gripped smoking article to the severing means; 
75 severing the one smoking article component from the one smoking article; 

maneuvering the one smoking article component to the measuring means; and 
measuring the physical characteristic of the one smoking article component. 
Optionally, the method further comprises releasing the smoking article component at the measuring means 
so that the physical characteristic of the one smoking article component can be measured and gripping the one 
20 snrwking article component at the measuring means following the measurement. 

Preferably, the gripping and releasing means and the maneuvering means are a robot having a first member 
and a second members movable in opposition and the step of gripping the one smoking article or one smoking 
article component further comprises moving the first and second members together and the step of releasing 
the one smoking article component further comprises moving the first and second members apart. 
25 In one preferred embodiment, the measuring means further comprises one or more means for measuring 

one or more physical characteristics of a smoking article component selected from among the group consisting 
of means for measuring ventilation, means for measuring pressure drop and means for measuring length, and 
one or more means for measuring one or more physical characteristics of a smoking article, each measuring 
means being located at a different location within the range of motion, wherein the method further comprises: 
30 providing a test sequence identifying one or more of the physical characteristics of the one smoking arti- 

cle and the one smoking article component to be measured; 

gripping and releasing and maneuvering the one smoking article to one or more of the measuring means 
and the severing station in response to the identified sequence so that the one or more of the identified physical 
characteristics of the one smoking article and the one smoking article component can be measured. 
35 Preferably, providing the test sequence further comprises identifying the order in which the measurements 

of the one smoking article and the one smoking article component are to be made, and more preferably the 
order in which the measurements of each smoking article and smoking article component of the plurality of 
smoking articles are to be made. 

In one preferred embodiment, the test station includes a second means for receiving a smoking article at 
40 a fourth location within the range of motion and the step of maneuvering the gripped one smoking article to the 
severing means further comprises: 

maneuvering the gripped article to the second receiving means, 
releasing the one smoking article on the second receiving means; 

gripping the one smoking article component while the article is on the second receiving means; and 
45 maneuvering the one smoking article to the severing means so that the gripping means grips the one 

smoking article component during the severing process. 

Preferably, the smoking article and its component further comprise a tobacco-containing cigarette and a 
filter tip and the method further comprises: 

maneuvering the gripped filter severed from the cigarette to a means for deshredding the filter of any 
so tobacco prior to measuring the physical characteristic of the filter, the deshredding means being at a fifth loca- 
tion in the range of motion. 

In one aspect, the invention concerns providing a robot, a system microprocessor controller, a selected 
number of misting laboratory measuring instruments, and a smoking article severing station. The microproces* 
sor device controls tiie robot, instruments, and severing station so that each article or component to be tested 
55 is maneuvered through a predetennined sequence of tests. A hopper feeder device may be provided so that 
several sets of samples can be loaded at one time into separate bins in that device whereby each sample set 
is identified with a code and the physk^al parameters of the samples in each set are enumerated and assigned 
to that code. In addition, the sequence of the tests to be run on the samples in the set and which tests are to 

6 
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be run on which samples are established in a database that is associated with the code. Thus, when a bin of 
samples is to be processed, the code is read and the appropriate database parameters are incorporated into 
the instructions to the robot so that samples are properly maneuvered into the proper position for conducting 
the selected measurements to be performed in the selected sequence. 

5 In operation, the system controller instructs the hopper-feeder to unload one hopper-bin containing a 

sample set into a feeder device and to feed one article from that set at a time. The system controller reads the 
code associated with that bin and sample set and adjusts the instructions to be delivered to the robot to account 
for the parameters of the samples to be measured and the tests sequence to be conducted. The system con- 
troller then instructs the robot to grip an article and place it into the selected test instruments in the selected 

10 sequence, to obtain the test results and data, optionally to print the data, and preferably to transmit the acquired 
data to a host computer for further processing. The system controller counts the number of samples processed 
and advances the hopper feeder to unload another sample set for the next test sequence. 

Advantageously, in the present invention, a flexible automatic test station is provided which can increase 
overall productivity by allowing the system operator to perfomi other duties or tests that are not susceptible to 

15 robotic controlled performance while the test station is processing multiple sample sets. These duties also could 
include reviewing test data and loading additional sample sets into the station. Also, a station in accordance 
with the present invention can be operated in an unattended mode, and thus can conduct tests after regular 
work hours to accommodate peak work loads without requiring training of additional operators to conduct the 
tests manually. In addition, because the test station uses conventional instruments, those instruments can be 

20 manually used when the automatic feature of the test station is not being used. Another advantage to the flexible 
test station of the present invention is that it can be modified as needed by the addition or deletion of various 
measuring instruments (modified for remote microprocessor control). Yet another advantage Is that if one instru- 
mentbecomes inoperative, the test station may stop operation and alert an attending operator or. if unattended, 
skip the Inoperative instrument and continue to perform the other tests on the samples in the sample sets. 

25 

Brief Description of the Drawings 

Further features of the invention, its nature and various advantages will be more apparent from the accom- 
panying drawings and the following detailed description of the invention, in which like reference numerals refer 
30 to like elements, and in which: 

FIG. 1 is a schematic top plan view of the present invention; 

FIG. 2 is front view of the hopper feeder and length measuring station of FIG. 1; 

FIG. 3 is a side view taken along line 3-3 of FIG. 1 ; 

FIG. 4 is a top view taken along line 4-4 of FIG. 2; 
35 FIG. 5 is a side sectional view taken along line 5-5 of FIG. 2; 

FIG. 6 is a representative view of one embodiment of the field of view of the length measuring station; 

FIG. 7 is a representative view of a second embodiment of the field of view of the length measuring station; 

FIG. 8 is a front sectional view of severing station 300 of FIG. 1 ; 

FIG. 9 is a side view taken along line 9-9 of FIG. 8; 
40 FIG. 1 0 is a partial sectional view of the deshredding station of FIG. 1; 

FIG. 1 1 is a side view of the deshredder tool of FIG. 1 ; 

FIG. 12 Is an end view taken along line 12-12 of FIG. 11 - 

FIG. 1 3 is a front plan view of the gripping mechanism of FIG. 21; 

FIG. 14 is a side view taken along line 14-14 of FIG. 13; 
45 FIG. 1 5 Is a skie view taken along line 15-15 of FIG. 13; 

FIG. 18 is a front view taken along line 16-16 of FIG. 15; 

FIG. 1 7 is a side view of a grasping member taken along line 17-17 of FIG. 13; 

FIG. 18 is a front view taken along line 18-18 of FIG. 17; 

FIG. 19 is a partial sectional view taken along line 19-19 of FIG. 13; 
50 FIG. 20 Is a front view taken along line 20-20 of FIG. 19; 

FIG. 21 is an elevated perspective view of the robot of FIG. 1; 

FIG. 22 is an side view of the reorientation fixture of FIG. 1; 

FIG. 23 is an end view taken along line 23-23 of FIG. 22; and 

FIG. 24 is top view taken along line 24-24 of FIG. 22. 

55 

Detailed DesCTiption of the Invention 

Refenring to FIG. 1, station 10 in accordance with a preferred embodiment of the invention Includes table 
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12, robot 503. hopper-feeder 100. station 200 for measuring the length of an article, circumference station 600 
for measuring the circumference of the smoking article. PDI station 700 for measuring the smoking article press- 
ure drop and filter ventilation, fixture 900 for reorienting a smoking article, severing station 300 for severing an 
article component from the article, deshredding station 400 for removing tobacco shreds film the severed com- 
5 ponent, PDI 800 for measuring the filter pressure drop» station 850 for measuring the length of a filter, and micro- 
processor 1000 for controlling the operation of station 10. Associated with station 10 is host coomputer 1200 
for containing test protocols and paramaters in a database listing and acquiring test data for for tabulation, 
evaluation and analysis. Additionally, station 10 includes operator workstation 10. 

Table 12 is preferably a flat table for supporting the various devices, insert instruments, and processing 

10 stations at positions within the reach of robot 503. Table 12 is sufficiently large, e.g.. 1.5m by 2m (five feet by 
seven feet), to restrict an operator from interfering with the motion of robot 503 and either injuring the operator 
or halting the motion of the robot. 

Referring to FIGS. 1-5, hopper feeder 100 has a plurality of pockets 1 10 attached to a continuous belt 120 
that travels around sprockets 122. In one embodiment, belt 120 is indexed to advance the plurality of pockets 

15 110 a distance corresponding to the spacing between each pocket. In the preferred embodiment, each pocket 
110 is capable of containing a sample set of a plurality of smoking articles 20, for example, up to thirty articles, 
preferably of the same type or brand. Each pocket 110 will typically contain a sample set of a plurality of like 
articles 20 that may be the same or different from each sample sets in other pockets. 

An unloading device 130 is positioned at a selected location relative to the path of belt 120 so that as one 

20 of pockets 1 10 Is indexed Into alignment with device 1 30. the contents of the one pocket are transferred from 
that pocket into device 130. Unloading device 130 may be a paddle or flange that pushes the articles out of 
pocket 110 or altematively manipulates pocket 110 to release its contents. Referring to FIG. 2, device 130 
moves from an extreme left position to an extreme right position in a range of travel. One pocket 11 0 is indexed 
into alignment with device 130, which is then moved from its extreme right position to its extreme left position, 

25 thereby pushing articles 20 out of the one pocket 110 and into a feed mechanism 140. 

Feed mechanism 140 dispenses the articles in device 130 one at a time into chute 220. One such feed 
mechanism 140 may be, for example, a V shaped feed structure 150 having an aperture 152 at the vertex so 
that articles 20 are fed through the vertex aperture one at a time, and a device for receiving one article at a 
time for transferring that article to chute 220 (not shown). Preferably, the plurality of articles 20 in pockets 1 10 

30 are longitudinally aligned with chute 220 so that no angular manipulation is required. 

Hopper feeder 100. unloading device 130. and feed mechanism 140 are preferably a commercial device, 
for example, model AHL 100, purchased from Fidus Instrument Corporation. The commercial device is con- 
structed with a funnel type feed mechanism for feeding the contents that are unloaded from a pocket one at a 
time, in a vertical direction downwardly, to an interconnected commercial GTS or FTS test station. For adap- 

35 tatlon for use with the present invention, the conventional funnel mechanism was removed and the commercial 
hopper feeder device was installed at one edge of table 1 2 proximate to chute 220 so that chute 220 receives 
at an angle each article 20 as it is fed out the feed mechanism provided with the commercial device. Thus, 
each article 20 slides down chute 220 at an angle to horizontal. 

The commercial device also was modified by the addition of feet (not shown) so that it would stand on the 

40 floor. Hopper system 100 as purchased contained motor drive electronics and controls that connected directly 
to a computer. This required that the computer send a pulse to the stepping motor each time belt 120 was 
moved, requiring 16,000 pulses to index from one pocket 1 10 to the next. To offload computer 1000 from this 
task and so that computer 1000 may be used for other potential tasks, a commercial preset indexer was added 
(not shown). This device is programmed to generate the required number of pulses when computer 1000 

45 toggles a digital input on the indexer. The indexer is capable of generating the control signals for device 130, 
thus offloading control computer 1000. The digital input on the present Indexer can also be toggled using a 
pushbotton. allowing manual control of the system 100. This manual control may be used for set-up and adjust- 
ments to system 100 and for troubleshooting, all without use of computer 1000. The as purchased control of 
feed mechanism 140 likewise required computer control to monitor the index detector, to determine when to 

50 stop the mot(^ driving device 140. Hopper system 100 was similarly modified to work independently, turning 
the feed mechanism one revolution and stopping automatically whenever a digital input is toggled to start the 
nfK)tor rotation. 

Referring to FIGS. 1 and 13-21, robot 503 includes base 590, rotating platform 591. pivoting member592, 
pivoting anm 593, hand 500. and opposing members 510 and 520. Base 590 provides base rotation in the hori- 
55 zontal plane of robot 503 about an axis and is secured to table 12. Pivoting member 592 provides for shoulder 
joint movement by rotating in a two dimensional vertical plane. Pivoting member 593 provides for elbow joint 
movement by rotation in a hA^o dimensional vertical plane. Hand 500 provides a wrist pitch motion and wrist 
rotation motion in three dimensions. Hand 500 includes means for translating a pair of opposing members 510 
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and 520 for gripping one smoking article 20 toward and away from each other so that the opposing members 
contact and grip article 20 securely without deforming article 20. 

Robot 503 preferably has five independently controlled axes with position repeatability of +/- 0.5 mm, and 
a maximum reach in the range of from about 600mm to 700mm (24 to 27 inches). Robot 503 is controlled by 

5 microprocessor 1000 and is thus capable of operating unattended and repeatedly perfomning each of the poss- 
ible sequences or processes with the same accuracy and precision. Because it is a software controlled device, 
robot 503 can be controlled by appropriate programming to perform a sequence of motions which may be the 
same or different for each article that is gripped and maneuvered as described below. 

Robot 503 is preferably a model Movemaster 1 1 , manufactured by Mitsubishi, Inc., of Japan, and available 

10 from Perkin-Elmer Corporation as part of a product known as the MasterLab^ System. The Masteri_ab^ device 
includes as microprocessor 1 000 an IBM PC computer, model AT. having an Intel 8088 microprocessor device, 
286 kilobyte memory, and software appropriate to control the initialization and motion of robot 503 relative to 
base 590 in the five dimensions and, thus, relative to each of the stations with which robot 503 interacts as 
described herein. The software for controlling the motion of the robot uses the commercial known programming 

15 language PERL (Perkin-Elmer Robot Language), which is a menu driven language having a dedicated com- 
mand structure. Microprocessor 1000 also is provided with appropriate and conventional data communication 
ports to control the various test instruments to perform the desired measurements when the smoking artide or 
the filter portion or other component is inserted into the measuring station, and to receive test data obtained. 
Appended hereto as a software appendix Is a software listing for operation of robot 503 of automatic test station 

20 10 in accordance with the present invention. 

Referring to FIGS. 13-20, a preferred embodiment of the opposing gripping members of robot 503, in 
accordance with the present invention, are shown. First member 510 is secured to flange 501 and support mem- 
ber 560 (and heiice member 520) is secured to corresponding flange 502 so that members 510 and 520 are 
generally disposed in relatively fixed angular orientations, e.g.. in parallel, and have opposing respective inner 

25 surfaces 51 1 and 521. Force altering means 570 is connected to support member 560 and second member 
520. It provides for moving member 520 relative to support 560 to alter or adjust the force exerted on gripped 
smoking article 20, thereby to maintain the force below the force that would otherwise be imposed on smoking 
article 20 if there was no such movement, and below a selected maximum force that might crush or deform 
artide 20. 

30 In the preferred embodiment, force altering means 570 includes lever 530, spring 540, stop 550, and pin 

563. Lever 530 is secured at one end to member 520 by bolt 531 . Spring 540 is set within receptacle 541 milled 
in support 560 and urged against lever 530. Member 520 is pivotally secured to support 560 between yokes 
561 and 562 about pin 563. Stop 550 is adjustably secured to support 560 so that it extends a selected distance 
from support 560. Stop 550 includes a flange 551 that is configured to fit over end 533 of lever 530, Spring 540 

35 thus urges lever 530 against stop 550 flange 551 . The range of motion of lever 530, and hence member 520. 
is limited by the motion of lever end 533 between support 560 and stop 550 as lever 530 pivots about pin 563. 
The position of stop 550 is adjustable to control the range of motion and is typically set so that member 520 is 
normally biased parallel to member 510 when not in contact with any article 20. Stop 550 also is used to keep 
member 520 from over-extending towards member 510 due to the force that spring 540 exerts on lever 530. 

40 In an alternate embodiment, stop 550 could be adjusted so that tip 522 is biased doser to tip 51 2 than yokes 

561 and 562 are spaced to member 51 0. This provides for gripping a slightly greater range of differently dimen- 
sioned artides as compared to when members 51 0 and 520 are biased parallel, but makes positioning members 
510 and 520 about each artide more difficult, requiring a comparatively larger distance between: members 510 
and 520 in the open position: SImilariy, member 570 could be adjusted so that some of the force that would 

45 otherwise be exerted by members 510 and 520 on artide 20 is altered when each artide In this preselected 
range of differently dimensioned artides is gripped. 

Member 520 has a notch 525 cut in surface 521 near tip 522 and member 510 has a conresponding notch 
515 cut in opposing surface 511 near its tip 512. Notches 515 and 525 are thus in opposition for gripping a 
smoking artide 20 therebetween. Notches 515 and 525 each preferably comprises two planar surfaces that 

50 intersect at an angle a of approximately 90 degrees. Further, the notches are arranged to form a receptacle 
for receiving and supporting article 20. 

The shape and dimension of notches 515 and 525 are chosen so that a preselected range of dimensions 
of differently dimensioned smoking artides 20 can be supported and securely gripped by opposing forces exer- 
ted by members 510 and 520. Differently dimensioned artides thus may have different contact points on the 

55 respective planar surfaces. Futhermore. notches 515 and 525 are configured so that each smoking artide is 
held rigidly in place along four contact points between members 510 and 520 and does not "slip" axially or lon- 
gitudinally while it is being maneuvered from station to station or held in place at a station. Other angles and 
contoured shapes for notches 515 and 525 may be used. 
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In a preferred embodiment, the gripping surfaces of notches 51 5 and 525 are lined with conventional emery 
paper, for example. 240 grade, or some other mildly abrasive material to increase the friction between smoking 
article 20 and members 510 and 520 and to minimize slip. 

In operation, upon an appropriate instruction from microprocessor 1000. flanges 501 and 502 are translated 
5 to an "open" position spaced apart a first distance and hand 500 is maneuvered to position notches 515 and 
525 on opposite sides of and in alignment with a selected smoking article 20. Article 20 may be resting on chute 
220, reorientation fixture 900, or on any one of the measuring insert ents having a suitable receptacle. The first 
distance Is large enough to straddle the largest circumference smoking article In the preselected range of cir- 
cumferences. 

10 Next, microprocessor 1000 instructs robot 503 to "close" flanges 501 and 502 so that member 510 and 

support member 560 are translated together and spaced a second distance apart and notches 515 and 525 
are in gripping contact with the smoking article. Preferably, member 510 and support 560 are maintained in a 
parallel orientation. The second distance and the dimensions and depth of notches 515 and 525 are selected 
so that in the closed position, notches 51 5 and 525 will grip securely without deformation the smallest and 

15 largest dimensioned smoking articles in the preselected range of articles. 

In accordance with the preferred embodiment, spring 540 biases lever 530 against stop 550 so that member 
520 is urged parallel to member 510. Thus, for the smallest dimensioned article in a selected range, members 
510 and 520 are configured and spaced to grip securely the article in notches 515 and 525 whereby member 
520 does not significantly move relative to support 560. For larger dimensioned articles in the selected range, 

20 the larger dimension will move member 520 to pivot away firom member 510 and compress spring 540, Spring 
540 will continue to bias member 520 toward member 510 to group securely article 20, even though the second 
distance is such that the larger dimensioned article would have been crushed in notches 51 5 and 525 had mem- 
ber 520 not pivoted relative to support 560. In this manner, spring 540 alters or adjusts the force exerted on 
article 20 so that article 20 is not crushed. 

25 Advantageously, force altering means 570, and in the preferred embodiment spring 540, permits members 

510 and 520 to grip securely a wider variation of smoking article dimensions, specifically circumferences, than 
would be possible by members 510 and 520 that did not have a force altering means. These improvements in 
gripping range and performance are important for use in a robotic automated test station where different dimen- 
sions present substantial problems, in contrast to a manually conducted system where the operator can intui- 

30 tively adjust his or her grip to the dimension of the article. In this regard, a plurality of smoking articles to be 
tested do not inherently have identical physical characteristics. For example, there may be a variation in smok- 
ing article circumference from article to article in the same sample set or from one group of article to another. 
In addition, multiple sample sets may have differently dimensioned like articles. A gripping mechanism for a 
robotic device in accordance with the present invention is thus able to accommodate the desired variations in 

35 dimensions so that the resulting testing data of multiple sets is automatic, reliable, and reproducible without 
an attendant or need to adjust or change the opposing gripping members. 

A pair of gripping members 510 and 520 has been constructed and operated successfully for grasping 
smoking articles having a circumference dimension selected in the range of from 22 to 25 mm. Referring to 
FIGS. 15-18, members 510 and 520 were constructed with mirror image tip portions each having a width d of 

40 about 14mm (0.56 inches) and a thickness t of about 7mm (0.28 inches). Notches 515 and 525 each has two 
planar sides cut at 45^ angles to the surface, thereby fomning an angle a of 90°, the vertex of which extends a 
depth h of about 4.37mm (0.172 inches) relative to member surfaces 511 and 512. The notch base of depth h 
Is located a distance r of about 7mm (0.280 inches) from the tip of the member, and the opening of the notch 
has a space s of about 8. 76mm (0 345 inches). The distance between surfaces 51 1 and 521 was fixed at about 

45 2. 0mm. which was obtained by manually filing down a shim plate (not shown) to bring faces 51 1 and 521 suf- 
ficiently dose together to obtain a good secure grip on the smallest dimensioned article to be processed, e.g. 
22mm in circumference, without deflecting members 510 and 520. 

Member 520 Is configured so that the base of notch 525 is spaced about 30mm (1 .22 Inches) from the axis 
of pin 563. The spring force of spring 540 is selected to be a few tens of grams (a few ounces), preferably 80 

50 to 170g (three to six ounces). Of course .the optimum spring force for a given gripper design will be selected 
based upon the particular geometric distances employed in the design of lever 530, member 520, notches 525 
and 515, the spacing between member 510 and 520, the range of motion of the hinge of member 520, and the 
selected range of differently dimensioned smoking articles to be tested. The magnitude of the spring force will 
depend in part on the distance of separation between pivot pin 563 and notches 525 and 515 and the distance 

55 of separation between pivot pin 563 and spring 540. 

In accordance with the invention, other types of opposing gripper members may be used, for example, a 
member which translates, as opposed to rotates, relative to a support, in combination with a force altering 
means which allows the member to move relative to the support Furthermore, the force altering means can 
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have non-linear characteristics in contrast to the typically linear characteristics of a conventional spring. 

Advantageously, robot 503, in accordance with the present invention, provides for an economical and effi- 
cient gripping of a variety of conventionally sized smoking articles having a circumference in a preselected 
range of circumference dimensions, including cigarettes, for efficient manipulation of such articles through a 
5 programmed sequence of movements and operations without having to change or adjust manually the robotic 
gripping elements for differently dimensioned articles in the range. 

Referring to FIGS. 1 , 2, and 5, one embodiment of length station 200 for measuring the length of an article 
in accordance with the present invention includes chute 220, camera 230 and bracket 240. Chute 220 is con- 
figured to receive one article 20 at top 221 of chute 220, and is provided with a grooved surface having a U- 
10 shaped cross sectional shape (see FIG. 5) so that article 20 will advance along chute to stop 222 under gravity. 
Such a surface also may be concave or V-shaped and may be coated with a low friction material, e.g.. Teflon^, 
or highly polished to minimize friction between article 20 and chute 220. Chute 220 also may comprise two rods 
or rails that are spaced-apart in parallel (not shown) so that articles 20 will proceed along chute 220 and any 
tobacco or other particles that come loose from articles 20 do not accumulate in chute 220 or otherwise impede 
15 the advance of articles 20. 

Camera 230 is mounted on bracket 240 to be positioned a selected distance firom chute 220. Camera 230 
is preferably an electronic linear anray camera for measuring lengths along one axis or dimension. Acconjingly, 
that measuring axis Is oriented in parallel with chute 220 so that article 20 will be in the proper orientation for 
obtaining the length measure. Camera 230 is located a focal distance f firom the location article 20 will be at 
20 when it is measured, and is provided with a field of view r conresponding to focal distance f. 

The measurement may be obtained directly by measuring article length L within the field of view r (see FIG. 
6) or more preferably indirectly, by measuring the length a of article 20 that extends into the field of view from 
one edge of the field of view in the first axis (see FIG. 7). In the indirect mode, one edge of field of view r is 
located a known distance d from stop 222. Thus, camera 230 obtains the measure 1 of article 20 indirectly by 
25 summing the measured length a and the known distance d. 

In accordance with a preferred embodiment, camera 230 is configured so that distance d is 75 mm, field 
of view r is 50 mm, one end of which is spaced 75 mm from stop 222, the other end of which extends to 125 
mm from stop 222, providing for a focal distance f selectable in the range of from 225 to 260 mm. Thus, camera 
230 is capable of measuring automatically conventional cigarettes having a length from 75 to 125 mm. In embo- 
30 diments where the image appearing in field of view r of camera 230 is not a true measure, the measure must 
be converted by the magnification (or reduction) power of the camera lens to obtain the true length dimension. 

In an alternate embodiment, stop 222 may be provided with a contact switch (not shown) that produces 
directly or through microprocessor 1000 an enabling signal to camera 230 when article 20 comes to rest against 
stop 222. In this embodiment, camera 230 will obtain the length measurement in response to the enat>ling sig- 
35 nal. 

Camera 230 is preferably a model HVS 256 camera sold by the Microswitch Division of Honeywell, Engel- 
wood, Colorado and has a resolution of 256 pixels in a selected linear dimension or axis. Model HVS 256 is 
preferably configured to obtain a 50 mm field of view at an accuracy of better than 0.1 mm, preferably 0.05 
mm, corresponding to a resolution of better than 0.1 mm, preferably 0.02mm. It is a relatively inexpensive linear 
40 an^y camera, and is thus advantageous to use to measure indirectly the article length. 

In making indirect measurements, the first distance d the field of view r and the desired resolution may be 
adjusted to measure a desired range of acceptable lengths (and variations In lengths) of a large nunrtber ofdif- 
ferent smoking articles. 

Also, camera 230 may be moved outwardly and refocused or a different lens used to have a correspondingly 
45 increased field of view, or the distance d may be changed as may be appropriate. Other linear array cameras 
having more pbcels, e.g., an EG&G Reticon camera, model LC0120, having 4096 pixels and a resolution of 0.01 
mm in one axis, or fewer pixels with a corresponding lower resolution could be used to obtain direcUy or Indi- 
rectly the length measurement. Typically linear array cameras having such a higher pbcel resolution are. how- 
ever, substantially more expensive. 
50 Electronic linear array cameras provide almost an instantaneous measure of indirect length a or direct 
length I depending on the desired configuration. Accordingly, continuous motion length measures are possible. 
Measures taken while the article is stationary for a period of 0.085 seconds are, however, preferred for optimum 
resolution. 

Camera 230 is preferably adapted to transmit electronically the measured length to microprocessor 1000, 
55 which may in tum b-ansmit the data to host computer 1 200 for recording and tabulating the data for each article 
20 measured. 

Subsequent to the length measurement, robot 503 grips article 20 between members 510 and 520 at a 
distance that is about 65 mm from the filter end for maneuvering article 20 off chute 220 to the selected one 
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or more workstations for subsequent measurements or tests of the characteristics of the smoking article. 
Accordingly, chute 220 and stop 222 are suitably located within the range of motion of robot 503 with adequate 
clearance relating to robot hand 500. 

Referring to FIGS. 22-24, fixture 900 for reorienting a smoking article is located on table 12 at a position 

5 within reach of robot 503. Fixture 900 provides a location into which an article 20 (shown in phantom tines in 
FIG. 22) can be deposited by robot 503 so that robot 503 can change its grip on article 20 to a different location. 
Fixture 900 includes a v shaped, concave surface 910 having a length and two planar surfaces intersecting at 
an angle B of 1 10 degrees. Surface 910 is spaced from a stop 920 a distance D2 of about 31.7mm (1 .25 inches) 
to allow members 510 and 520 of robot 503 to grip article 20 without contacting fixture 900. Stop 920 is pref- 

10 erably oriented perpendicular to surface 910 and includes a protrusion 925 which extends from stop 920 so 
that the end of article 20 is spaced a short distance from stop 920. Surface 910 is preferably at an angle of 
about 30 degrees relative to table 12 (horizontal) so that article 20 will slide down surface 910 and rest against 
protrusion 925 of stop 920. 

Referring to FIGS. 1 , 8, and 9, severing station 300 for severing an article component from the article, more 

15 particularly filter rod portion 450 of the article, includes a cutting element 310, aperture 330, air cytinder 340, 
and ball slide unit 370. Cutting element 310 is used to pass through to sever one smoking article 20 after it is 
positioned at a selected location in aperture 330 by members 510 and 520 of robot 503. Cutting element 310 
is mounted on carriage 360 of ball slide unit 370 between opposing carriage bracket 361 and clamp plate 362. 
Carriage 360 is mounted on two slide bars 368 and 369, which are mounted in two end blocks 371 and 372 

20 that are respectively supported by spanner bars 373 and 374. Spanner bars 373 and 374 are in turn supported 
by front side plate 364 and rear side plate 375. Ball slide unit 370 provides a straight, one-dimensional cutting 
path along which element 31 0 will travel and may be, for example, model no. DS3-2-C, manufactured by Stelron. 
The stroke length of air cylinder 340 thus defines the maximum stroke length for element 310, for example, 
2.54 cm. 

25 Movement of element 310 is controlled by air cylinder 340 which actuates piston rod 350 to move canriage 

360 and carriage bracket 361 in a lateral direction along slide bars 368 and 369. Piston rod 350 is attached to 
carriage bracket 361 by cylinder block 379. Piston rod 350 is connected to air cylinder 340 and is moved back 
and forth by air cylinder 340. Air cylinder 340 is preferably a single action device in that a force is applied to 
extend piston 350 and a spring (not shown) returns piston 350 to Its rest position following a lowering of the 

30 force. For example, a pressure of 300 kPa (40 psi) of compressed air, applied to compressed air inlet 381 of 
air cylinder 340, may be used to extend piston 350 to drive canriage 360 so that cutting element 310 passes 
through smoking article 20. Air cylinder 340 is preferably part no. FOS-04-1 .000-3 (Flat 1 air cylinder-single 
acting-spring retum-19mm (3/4 Inch) bore-25mm (1 inch stroke)) manufactured and available from Bimba. Air 
inlet 381 of the cylinder is preferably model no. 11752-1 (hose fitting-#10-32 to 3.2 mm (1/8 inch) I.D. hose) 

35 manufactured by Clippard. 

Air cylinder 340 is supported by end plate 383 which is also used to separate front side plate 364 from rear 
side plate 375 and to give overall stability to the cutting unit. Further stability to the cutting unit is provided by 
support angles 377 and 378 attached to front side plate 364 and rear side plate 375 and table 12. 

In one embodiment of the present invention, a solenoid (not shown in the Figures) is used to control delivery 

40 of compressed air to inlet 381 to initiate the cutting process. The solenoid is preferably actuated by microp- 
rocessor 1000 in response to article 20 being placed in the selected second location. The solenoid also can 
be controlled manually by a switch mounted in the vicinity of the cutting apparatus. 

Altemate devices for moving cutting element 310 in response to article 20 being placed in the second posi- 
tion include stepper motors, linear actuators, rack and pinion mechanisms and similar devices. 

45 Cutting element 310 is preferably a sharp blade, more preferably a conventional single-edged razor blade 
having a blade length of 3.88 cm. Blade 310 is mounted to canriage 360 between opposing carriage bracket 

361 and clamp plate 362. The razor-blade side of clamp plate 362 includes recess 363 which is configured to 
hold razor blade 310 in the recess at a fixed angle relative to the piston direction. The angle must be sufficient 
so that the blade severs the smoking article (as contrasted to crushing the article) and passes completely 

50 through the cross section of article 20. e.g., 25 to 35 degrees used, more preferably 30 degrees. Additionally, 
roll pin 366 maybe used to keep razor blade 310 in place during the cutting motion. 

In accordance with a preferred use of the present invention, prior to the severing operation, article 20 is 
preferably placed in orientation station 900 by robot 503. This permits robot 503 to grip article 20 at the mouth 
end of filter portion 450 between opposing members 510 and 520 and maneuver article 20 axially into aperture 

55 330 extending through front side plate 364 and blade guard 365 to a selected distance or depth. The diameter 
of aperture 330 is preferably larger than the circumference of the article to be cut to provide tolerance for insert- 
ing and extracting articles 20 having a range of circumferences. In a preferred embodiment, the diameter of 
aperture 330 is 8. 33 nrim (0.328 inches), or cigarettes having a circumference in the range of 22-25 mm. Aper- 
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ture 330 can be modified to accommodate smoking articles of other diameters or cross-sectional shapes by 
replacing front side plate 364 and blade guard 365 with a front side plate and blade guard having an aperture 
of appropriate dimensions. Preferably, aperture 330 also includes countersink 367 in blade guard 365 to assist 
in the initial guiding of article 330 into the cutting position. 

5 During the cutting operation, robot 503 holds article 20 by Its filter end portion 450 with the portion of the 

article to be severed in the cutting path of blade 310. Once in the second location, air cylinder 340 is actuated 
to nnove razor blade 310 to sever article 20 at the designated portion. 

Microprocessor 1000 positions robot 503 in response to the previously identified length of the article seg- 
ment to be severed, e.g., filter portion 450 of a cigarette. Thus, robot 503 is programmed to move members 

10 510 and 520 to grip article 320 at, for example, at the mouth end or at midpoint of the filter segment 450, and 
to insert article 320 to a depth so that razor blade 310 will sever article 320 at a location that is a selected dis- 
tance from the end of the filter segment to be severed. The selected distance is preferably 2 mm. For example, 
for a smoking article having a nominal filter length of 27 mm, the robot may be programmed to cut the smoking 
article at a distance of 29 mm from the mouth end of the filter. Thus, the razor blade will cut through the tobacco 

15 and not the filter material. 

Advantageously, In accordance with the present invention, severing station 300 provides for severing a 
filter rod portion from a smoking article so that the automatic test station can perfonn characterization tests both 
on the complete article and its filter (or other) component. The precision and accuracy of the cutting operation 
is determined by the precision and accuracy of the mechanical parts of the computer controlled apparatus as 

20 contrasted to an operator's manual ability. The quality of the cut also has been made more reproducible, thereby 
enhancing statistical analysis and accuracy of tests performed on a plurality of like components severed from 
a plurality of like smoking articles. 

Referring to FIGS. 1, and 10-12, deshredding station 400 for removing tobacco shreds from the severed 
component Includes housing 400, deshredder motor 410, deshredder tool 420, vacuum port 430, and air stream 

25 conduit 440. Housing 400 has a motor end 402 and an aperture end 404. Deshredder motor 410, which is moun- 
ted in end 402 of housing 400, is used to rotate deshredder tool 420 at a selected speed In the range of 3000 
to 4000 rpm, preferably 3600 rpm. Robot 503 inserts filter portion 450 (shown in cross section) in end 404 of 
housing 400 in axial alignment with motor 410 and tool 420. End 404 has an aperture for receiving filter portion 
450. The aperture dimension is preferably selected to receive smoking article filter portions having a circum- 

30 ference in a range of circumferences, e.g., 22-25 mm, and to pemiit annular air flow Into housing 400 when 
filter portion 450 is inserted. Preferred aperture dimensions are 9 to 10 mm in diameter. 

Presenting end 452 of portion 450 is preferably brought within a preselected distance, e.g., 2 mm, of the 
tip of deshredder tool 420. A stream of high pressure air from source 442 is blown onto presenting end 452 of 
filter 450 through conduit 440. Rotating deshredder tool 420 may contact the tobacco shreds attached to filter 

35 450 that are not loosened by the stream of air, to loosen those shreds not removed by the air stream. Preferably, 
vacuum port 430 also is provided to exhaust out through a flow path to vacuum 433 any loosened tobacco 
shreds that have become detached from the end of the filter by the air stream, deshredder tool 420 or both. 

Deshredder motor 41 0 Is held in housing 400 by way of screws 412. Attached to the end of the deshredder 
motor shaft 414 is deshredder tool 420. which is held In place by way of set screw 413. Deshredder tool 420 

40 can be made of a hard material, but most preferably it Is made out of a hard steel or aluminum alloy, for example, 
having a black oxide finish. 

Referring to FIGS. 1 1 and 12, tool 120 preferably has two prongs 422 and 423 extending from tip 421 such 
that tip 421 has a rectangular cross section of width w and length d. Length d corresponds to the diameter In 
which tip 421 rotates (which is less than the corresponding dianneter of the filter portton). for example, in the 

45 range of 5 to 5.9mm (0.2 to 0.23 inches), preferably 5mm (0.2 inches). Each prong 424 and 423 preferably is 
a four sided structure of first dimension w. preferably about 1.1mm (0.045 inches), and second dimension t, 
preferably about 1.3mm (0.053 inches), such that each prong projects a distance h, preferably about 3.8mm 
(0.15 inches), from the unmilled rectangular body of tip 421 of tool 420. Prongs 422 and 423 are preferably 
located at the periphery of distance d, separated by space s of about 2.4mm (0.095 Inches). 

50 In accordance with an alternate embodiment, deshredder tool 420 may have an alternate motion, for 
example, a circular back-and-forth motion where the tool rotates half of a revolution before it reverses direction. 
Tool 420 also may have an alternate tip configuration, for example, more than two prongs, prongs at angles 
relative to one another, a hook, a scythe, a flat loop, or a spiral or helical section. 

Conduit 440, which is preferably simply formed of standard 3.2mm (1/8 inch) outer diameter copper tubing 

55 having an innerdiameter of 2mm(0.07 inch) tenninates adjacent deshredder tool 420. Such tubing is malleable 
and conduit 440 can be bent, as necessary, to place tip 444 in close proximity to the selected location and des- 
hredder tool 420. directed at presenting end 452 of filler 450. Tip 444 is preferably fonmed by cutting tube 440 
transversely, but may also be provided with a configured shape to provide a nozzle. Source 442 is connected 
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to conduit 440 and provides an air stream, preferably a high pressure air stream in the range of 70 to 300 kPa 
(10 to 40 psi), more preferably 150 kPa (20 psi). Source 442 preferably has an on condition and an off condition 
for regulating air flow depending upon whether or not a filter portion is in position or being brought into position 
to be deshredded. In accordance with the invention, other types of inert high-pressure gas, for example, nitro- 

5 gen, and other types of gas jet delivery systems could be used. 

Vacuum source 433 is attached to vacuum port 430 of housing 400 by conduit 432. Vacuum source 433 
is preferably a 13mm (1/2 inch) diameter house vacuum and has a suction in the range of 380 to 640mm (15 
to 25 in.)-Hg. suffident to exhaust all of the gas provided through conduit 400 and maintain a nominal or slight 
negative pressure inside housing 400. Vacuum source 433 serves to entrain and to exhaust tobacco shreds 

10 which become detached from filter 150 and has an on condition and an off condition depending upon whether 
or not a filter portion is in position or being brought into position to be deshredded. 

In operation, severed filter portion 450 is gripped between opposing members 510 and 520 of robot 503 
at a first location, preferably the same position used for the severing operation, and is maneuvered axially into 
end 404 of housing 400. Robot 503 is provided with infonmation specifying the length of the filter and positions 

15 filter 450 to a predetermined selected location corresponding to placing presenting tobacco end 452 of the filter 
450 into the deshredding area. In one embodiment, microprocessor 1000 issues an instruction to activate each 
of deshredder motor 410 to cause tool 420 to rotate, air source 442 to commence air flow through conduit 440, 
and vacuum source 443 to commence exhausting air through port 430 during or prior to insertion. Thus, these 
elements are fully operative when fitter 450 Is positioned in the selected location. As robot 503 brings the end 

20 of filter 450 to within a few mm of deshredder tool 420. for example, 1.5 to 2.5 mm, more preferably 2 mm, 
presenting end 452 becomes subjected to the gas flow which will begin to loosen and remove tobacco shreds 
even before end 452 is at the selected location. 

Robot 503 then holds filter 450 in the selected position for a period of 1 to 4 seconds, more preferably 2 
seconds. At the end of this period, microprocessor 1000 issues instructions to deactivate deshredder motor 

25 410. air source 442, and vacuum 433, and to remove the deshredded filter 450 from the deshredder housing 
400. In an alternate embodiment, tool 420, source 442 and vacuum 433 may be continuously operating. 

Depending on the amount of tobacco shreds to be removed, in the selected location tool 420 may be initially 
immersed In a relatively thick plug of tobacco shreds thereby to loosen the shreds, or may not be in contact 
with any shreds. The distance between the tip of tool 420 and the end of filter 450 is selected so that If the tool 

30 does not contact any shreds in area 452, the air flow has either removed them or is sufficient to remove them 
during the time period the filter Is maintained at the selected location, and there is an insufficient force to retain 
the shreds on the filter end to withstand both the air flow and tool 420. In operation, It has been found that the 
air stream removes most of the tobacco and that the tool is most useful when the presenting portion contains 
a length of cigarette paper enclosing a plug of tobacco shreds in excess of 2 mm thick Thus, using deshredding 

35 tool 420 to remove all but the last 2 mm of shreds provides for the air stream to remove the remaining shreds 
and complete the deshredding operation. In addition, deshredding tool 420 may provide a turbulent air stream 
that facilitates loosening the shreds. 

In accordance with the present Invention, a plurality of measuring Instruments are provided as stations to 
perform characterization tests on one or more groups of like articles 20 or components, specifically filter portions 

40 450. of articles 20. 

Circumference station 600 measures the circumference of one article 20 at a time. Station 600 Is mounted 
at a fixed position on table 12 within the reach of robot 503. Station 600 is preferably a commercial device, 
model Flltrona Lasemriike FLM 200, available from FIdus Insert ent Corporation, Richmond Virginia. The conrv 
merdal device was modified for use with the present invention by enlarging the sample holder portion to faci- 

45 litate insertion and extraction of article 20 by robot 503. In accordance with the present Invention, robot 503 
grips article 20 and maneuvers to insert article 20 axially into the sample holder to a selected depth based on 
the previously encoded nominal length of article 20 (not shown), whereupon microprocessor 1 000 sends a com- 
mand to device 600 instructing device 600 to read the circumference. Article 20 is then rotated through one 
revolution as conventksnal laser measuring techniques are used to take 200 measurements of the diameter of 

50 article 20. Device 600 then calculates the circumference of article 20 from the average of the diameter meas- 
urements. This data is communicated to microprocessor 1000 and stored, optionally in host computer 1200, 
for subsequent tabulation and analysis. Following the conclusion of the measurement, robot 503 extracts article 
20 firom the sample holder and advances it to the next station, in accordance with the program for processing 
that particular article 20. 

55 PDI Station 700 measures the pressure drop and filter ventilation of one article 20 at a time. Station 700 is 

secured at a fixed location on table 12 within the reach of robot 503. Station 700 is preferably a commercial 
device, model PDI/ODI available from Fidus Corporation, Richmond Virginia. The commercial device is nor- 
mally manually operated. For use with the present invention, the device was modified to install conventionally 
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a suitable number of solenoids and relays so that microprocessor 1 000 could control the "manuar operation 
of the instrument Thus, to operate the instrument, microprocessor 1000 issues appropriate instructions first 
to robot 503 to manipulate one article 20 and to insert or release article 20 into the commercial receiving portion 
of the instrument, and. second, to actuate the relays to drive the solenoids thereby to conduct normally the 

5 pressure drop and ventilation measurement procedures. 

Similarly, microprocessor 1000 is connected to the data port of the instrument so that the measurements 
obtained are communicated to microprocessor 1000 for recordation and tabulation. Following the measurement 
procedures, microprocessor 1000 controls the instrument to eject the article 20 to the receiving portion, where- 
upon robot 503 is instructed to grip again article 20 and maneuver it to the next station, in accordance with the 

10 program for processing that particular article 20. 

PDI station 800 measures the filter pressure drop of one filter rod portion 450 at a time. Station 800 is sec- 
ured at a fixed location on table 1 2 within the reach of robot 503. Station 800 is preferably a commercial device, 
model PDI available from Fidus Corporation, Richmond Virginia. The commercial device is normally manually 
operated. For use with the present invention, the device was modified to install a suitable number of solenoids 

15 and relays in a conventional manner so that microprocessor 1 000 could control the "manual" operation of the 
instnjment. Thus, to operate the instrument, microprocessor 1 000 issues appropriate instructions first to robot 
503 to manipulate filter rod portion 450 and to release or insert filter 450 into the commercial receiving portion 
of the instrument, and. second, to actuate the relays to drive the solenoids thereby to conduct normally the filter 
pressure drop measurement. Similarly, microprocessor 1000 is connected to the data port of the instrument 

20 so that the measurement obtained is communicated to microprocessor 1 000 for recordation and tabulation. Fol- 
lowing the measurement procedure, microprocessor 1000 controls the insert ent to eject the filter portion 450 
to a trash receptacle. 

Station 850 measures the filter length of a filter rod portion 450 one at a time. Station 850 is secured at a 
fixed location on table 12 within the reach of robot 503. StaUon 850 is preferably a commercial device, model 

25 EG-250 available from Ono Sokki Co., Ltd., Tokyo Japan. The commercial device is a digital linear gauge for 
measuring thicknesses between a movable tip and a fixed base (not shown) having a data communications 
port for providing measured data and Is normally manually operated. For use with the present invention, the 
device was modified to install an air cylinder and a solenoid in a conventional manner so that microprocessor 
1 000 could control the "manual" operation of the instroment, specifically the movement of the tip relative to the 

30 base. Thus, to operate the insert ent. microprocessor 1 000 issues appropriate instructions to robot 503 to mani- 
pulate filter rod portion 450 in axial alignment between the tip and the base of the commercial receiving portion 
of the Instrument, and to the solenoid and air cylinder to move the tip to engage the aligned filter portion to 
conduct the filter length measurement and then to release the filter. Similariy. microprocessor 1 000 Is connected 
to the data port of the instrument so that the measurement obtained is communicated to microprocessor 1000 

35 for recordation and tabulation. Following the measurement, microprocessor 1000 instructs robot 503 to grip 
filter 450, then controls the solenoid and air cylinder and the tip is retracted from the base so that filter portion 
450 Is removed by robot 503 and maneuvered to the next station, in accordance with the program for processing 
that particular filter portion 450. 

The data collected by microprocessor 1000 are typically transferred to a controller or host computer 1200 

40 for processing. Computer 1200. includes a PC/2B6 microprocessor device, a model SUN SPARCstation avail- 
able from Sun Microsystems. Inc. and a conventional database computer. An Ethemet network {not shown) 
links microprocessor 1000, computer 1200 and the various test Instruments for communications therebetween. 

Referring to FIG. 1. barcode reader 1300 is connected to computer 1200 for entering sample Identification 
codes for each sample set of a plurality of like articles 20 and creating a database file of the pertinent data 

45 regarding the nominal dimensions and characteristics of the articles in that sample. The sample set is inserted 
into a designated hopper 1 10 of hopper feeder 100 which is correlated to the bar code given. Database files 
are shared by computer 1200 and microprocessor 1000 and stored on a software disk that Is accessible over 
the Ethernet network. 

Test station 1 0 In accordance with the present embodiment can test filtered or non-filtered cigarettes and 
50 other types of smoking articles having circumferences in the range of 22 to 25 mm and nominal lengths of 80 
to 1 20 mm. Use of the hopper feeder device 1 00 provides a plurality of hoppers 1 1 0. e.g., eighteen, to be filled, 
each hopper 110 holding up to 30 cigarettes in a given sample set. In the preferred embodiment, test station 
10 can be programmed to measure any of article pressure drop, filter ventilation, filter pressure drop, circum- 
ference, cigarette length, and filter length on any number of plurality of articles in each sample set in any sequ- 
55 ence, provided that tests on a complete article are completed before tests are conducted on a component 
severed from that article. 

Operation of test station 10 in accordance with the present invention begins when the operator loads a 
sample set into hopper feeder 100, provides the sample set with an identifying bar code, and creates a test 
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sequence database file for that set in one of host computer 1200 or microprocessor 1000. The database file 
typically includes the number of articles 20 in the sample set, the nominal length of the articles and their filter 
portions and other pertinent dimensions of the articles or their components and the test protocol for that sample 
set, i.e., which tests are to be performed on how many of the articles in that sample set This information Is then 
5 logged in microprocessor 1 000 or computer 1 200 by the operator at operator workstation 11 00 as each sample 
set is deposited into a designated hopper 110. 

The operator can continue loading the system with up to eighteen samples, each sample having a bar code 
and an associated database. For example, a typical sample set will have twenty-five articles. The operator may 
instruct that each article will be measured for article length, circumference, and pressure drop, and for filter 
10 ventilation, pressure drop, and length. Alternately, the operator may Instruct that only ten of the twenty-five arti- 
cles will be measured for article length and circumference and filter length, and all twenty-five of the articles 
will be measured for article pressure drop, filter ventilation, and filter pressure drop. In this regard, robot 503 
will not maneuver the other fifteen articles to those stations not selected. 

In an alternate embodiment, with appropriate software and memory capacity, it may be possible for the 
15 operator program station 1 0 with a particular order for testing the articles in each sample set, such that the selec- 
ted ten tests for article length will be taken off the first five articles and the last five articles, whereas the ten 
tests for filter length will be taken off alternating filter rod portions. Other combinations thus could be created 
as desired. 

Preferably, computer 1200 is used to write the selected barcodes into a *^worklist" file that will be used by 
20 microprocessor 1000. After entry of the last test specification, the operator moves to microprocessor 1 000 and 
answers software generated questions which define the station's operating mode. Microprocessor 1000 
initializes robot 503 and verifies that the communications network is operational. It then waits for the operator 
to enter the command at operator wor1<station 1 100 to actually start sample testing. Afterentering this start conv 
mand, the operator is then free to perform other tasks. 
25 Microprocessor 1000 transfers the barcode worklist and database specification files from computer 1200 

data disk, reads the first barcode from the worklist, extracts the selected test requirements fifom the correspond- 
ing specification file and displays this infomiation on a monitor (e.g., at operator woricstatnn 1 1 00) for operator 
observation. 

A sample of cigarettes from hopper 110 is fed into feeding device 140. The first cigarette is fed from device 

30 140 onto and down chute 220 so that it comes to rest against stop 222 with filter end 450 down, where its length 
is measured by camera 230. Robot 503 picks up the cigarette by the tobacco end at a distance of about 65 
mm from the filter end, rotates it to a filter end up position and sequences it through, for example, station 700 
which obtains the article pressure drop and ventilation measurement and station 600 which obtains the article 
circumference measurement as called for in the specification file. Microprocessor 1000 operates each instru- 

35 ment, reads and records the data, and displays the test values on the system monitor. If no further tests are 
to be conducted, robot 503 may move article 20 to a waste receptacle. 

For conducting subsequent tests on filter portion 450, robot 503 retrieves article 20 from the last smoking 
article test station and places and releases article 20 in reorientation fixture 900. Robot 503 then moves hand 
500 to rotate and grip article 20 by the filter end. The cigarette is placed in the severing station 300 and filter 

40 450 is cut approximately two mm longer than the nominal length obtained from the specification file. The 
sheared tobacco rod drops through a chute and into a trash receptacle (not shown). Robot 503 then takes filter 
450 to deshredding station 400. where any remaining tobacco is dislodged and vacuumed into a holding tank. 

Robot 503 then sequences the filter 450 through stations 850 and 800 for measuring the filter length and 
filter pressure drop (or vice versa) as indicated in the specification file. The filter pressure drop test is preferably 

45 conducted last. Accordingly, following the measurement, a blast of air blows filter 450 out of the instrument, 
into a chute which leads to a trash receptacle (not shown). Test station microprocessor .1000 operates each 
instrument, collects and records the data and displays the data obtained from these instruments on the system 
monitor. 

After all cigarettes in the sample set have been tested, the accumulated data are transmitted in a test data 
50 file to host computer 1200. It has been found that it requires approximately thirty minutes to run a sample of 
25 cigarettes through the full compliment of tests. 

The next sample set in the following hopper 1 10 is then unloaded into device 140, the bar code and cor- 
responding database file of parameters obtained, and the specified test sequence for the samples in that set 
is run. This procedure is repeated until the last sample set has been tested. When the data for the final sample 
55 set in the wort<list have been transmitted, microprocessor 1000 searches host computer 1200 for another work- 
list. Additional sample sets can be loaded into hopper feeder 110 and a second worklist containing barcodes 
having conresponding databases can be created in host computer 1200. If such a second worklist is found. It 
is transferred to microprocessor 1000 and the testing continues; otherwise, robot 503 is moved to its rest posi- 
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lion. 

The test station of the present invention has a flexible design for optimal use. If host computer 1200 fails, 
the necessary coding and parameter entry can be entered directly into microprocessor 1000. The data are 
stored in microprocessor 1000 and sent to the host computer 1200 when communications have been restored. 

5 If hopper feeder 100 is not functional, sample sets can be loaded by hand into feeder mechanism 140. 

The operator also can bypass a faulty instrument by not requesting a specific test in the test specification 
file of the database. The operator also may use the test instruments manually, for example, if the robot is not 
operational or only a select few tests are required. This may be accomplished by inserting a cigarette into an 
instmment, manually activating the insert ent to conduct the test, and instructing microprocessor 1000 when 

10 to read the data obtained by the instrument The data are typically saved in microprocessor 1000 and sent to 
host computer 1200 when the testing is completed. 

Test station 10 also looks for operational problems while it is running, such as a cigarette not feeding from 
the hopper, an insert ent blocked by a previously tested cigarette/filter, or a cigarette not being properly placed 
into an insert enL When one of these situations is detected, test station 10 tries to correct the problem. The 

15 station operating mode specified by the operator determines how test station 1 0 reacts if it is unable to correct 
the problem. 

When mlCTOprocessor 1000 is operating in a mode having an operator in the area and it is unable to correct 
automatically a problem, it signals the operator that a problem has occured, stops robot 503 and requests the 
operator to con'ect the problem and restart the operation. When restarted, operation resumes where the prob- 
20 lem was detected. 

When operating in an unattended mode and microprocessor 1 000 is unable to conrect the problem, it bypas- 
ses the problem instrument and goes to the next instrument in the test sequence. Microprocessor 1000 also 
loads an appropriate failure message into a log file which is transmitted to host computer 1200 along with the 
test data. This file may be used later to determine what caused the problem. 

25 

EXAMPLE 

A test station in accordance with the preferred embodiment described above was constructed using the 
instruments described above. Its operation was compared to a manually operated test station using the same 
30 type of instruments. 

Three different brands, whose lengths range from 84 to 120 mm, were tested for comparison of data 
acquired by the robotic test station of the present invention aid by the manual procedure using the conventional 
instruments. Two sets of samples were taken from the same population of cigarettes; one set was run on the 
robotic test station and the second set was run on manually operated insert ents. Comparisons were made for 
35 cigarette length and circumference, total pressure drop, filter ventilation, filter length and fBter pressure drop. 
The results, which are set forth in Tables UVI, show that the differences between the robotic test station and 
tiie manually operated instruments are less than the standard deviations of the metiiods. 
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TABLE I 



Total Pressure Drop, mm of H -^O 



5 


Brand 




Robot 


Manual 


2 

Difference, 




Sample A 


a 


126.2 
6.2 


127*0 
7.6 


0.8 


10 


Sample B 


K 

a 


120.2 
4.7 


120.4 
4.3 


0.2 




Sample C 


H 
a 


133.9 
4.7 


135.7 
6.3 


1.8 


15 








TABLE II 










Filter Pressure DroD. 


mm of H^O 


20 


OJ. OLIlil 




Robot 


Manual 


Difference, 




Sample A 


Ic 
a 


68.9 
2.9 


68.8 
3.3 


0.1 


25 


Sample B 


JC 

a 


99.0 
5.1 


100.5 
4.2 


1.5 




Sample C 


o 


103.0 
5.1 


100.9 
4.5 


2.1 


30 








TABLE III 










Filter l^ncfth. 


mn^ 


35 


Brand 




Robot 


Mwual 


Difference, 




Sample A 


H 
a 


26.54 
0.12 


26.83 
0.21 


0.29 


40 


Sample B 


a 

a 


26.74 
0.14 


26.68 
0.18 


0.06 




Sample C 


a 


31.25 
0.32 


31.38 
0.28 


0.13 



45 



50 



55 
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TABLE IV 



Circumference, mm 



5 


Brand 




Robot 


Manual 


Difference, 






K 

a 


9 A 7A 
0.10 


0.09 


0 . 13 


10 


Sample B 


H 
o 


24,95 
0.10 


24.89 
0.09 


0.06 


15 


Sample C 


H 
o 


23.12 
0.04 


23.11 
0.09 

TABLE V 


0.01 








Ciaarette LencrULL, 


mm 


20 


Brand 




Robot 


Manual 


Difference, 






H 
a 


99.05 
0.21 


98.89 
0.54 


0. 16 


25 


Sample B 


H 

0 


83.92 
0.22 


83.89 
0.27 


0.03 




Sample C 


H 

o 


119.64 
0.18 


119.59 
0.19 


0.05 


30 








TABLE vt 










Ventilation. % 




35 


Brand 




Robot 


Manual 


Difference, 




Sample A 


Ic 
Q 


0.0 
0.0 


0.0 
0.0 


0.0 


40 


Sample B 


a 


21.3 
2.1 


22.1 
2.3 


0.8 




Sample C 


a 

a 


26.4 
1.7 


26.4 
1.9 


0.0 



45 

Although the robotic test station requires about twice the time to process samples as the manually operated 
station, it facilitates continuous and consistent handling of cigarettes and filters and is capable of running a full 
compliment of tests on 36 sample sets of 25 articles per day. It also provides for assured testing of smoking 
articles and filters from these article, an improved characterization of the samples, and can operate unattended. 
50 Improvements in speed could be obtained by selection of a different robot device and spacing of the various 
test stations. 
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CCPY PE3L.SCr - 

els V. ' 

2i::-.o LOADING PZT%L V13C . - - . 
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.-^iZLC^C* BAT 

COPY ,v,R,VJRL. SC7 PE.'JL. CC? 

Clsi 

£cho LCADING P£KL V1£D . . . . 

c:pBrll6d =iaO«0 — p^SeSC -d3SQ20 -rCAMCAL 

dCPY flUTO.SCF P£rtL.3C? 

els 

Echo LOADING PERL VIST) . . . . 
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els 
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r.fsping pidl^ 

if error level 1 goto finish 
copy \link\work\tw?*\». d&t gi 
del \link\work\tnip\*.dat 
i finish 



45 procedure startpos 

use robot 

rem in it robot 

speed 5 

nesti 

*peed B 

SRIP772S 
SQ end procedure 
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ROCEDURE CAWCflL 

THIS PaOCEDURE IS USEI ID CftLIBRflTE THE ROD LEMBTH^^MERrt. 

fl WflKE-UP MESSftGE IS SbNT TO THE CRMERfl FIRST. 7K^ IT TURNS CN TrzE 

INTERNRL LIGHT, UNTIL THE OPERATOR ENTERS Q CM THE CONSOLE. THE CAPiERp 

- THEN STGRTS TAKING MEASUREMENTS, DISPLAYI*NG THEM OM THE SCREHIN ArHD ON 
THE MANUAL CONTROL STATION DISPLAY. THIS CONTINUES UNTIL THE CPESATOR 
AGAIN ENTERS D ON THE CONSOLE, AFTER WHICH TI-iE PROSRAil EXITS OAC.< TO DOS 

DEFINE CL« AS CLEN 
CLEAR 

CL$="XMZ" • SEND WAKE UP MESS TO CI6 LEN BflUGE 

SEr/B CL« 

RECEIVE CL« 

6«=" " 

DISPLAY 

DISPLAY "THE CENTER LEDS ON THE CAMERA SHOULD NOW BE LIT." 
DISPLAY -ENTER Q WHEN FINISHED." 
CL««"XDF* ! DISPLAY FOCUS ON LEDS 
SEND CL* 
REM RECEIVE CL« " ' 

6S="" .. .. ........ 

WHILE G«<>*Q*' ■ 

G*=READKEYS ...... 

END WHILE • 

CL»-="XDS0O" ! SET MESS TO DISPLAY FIELD OF VIEW ON LEDS 
SEND CL« 

REM ' RECEIVE CL« - . ' .. 

DISPLAY - :^ : . : ^ • .v . 

DISPLAY -USE ADJUSTMENTS TO :CALIBRATE CAMERA, USING SHORT ATJD LONG RODS. " 
DISPLAY -ENTER Q WHEN eiNISHEDVl 
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• - .vHILE G$ <> -Q- WA I T--FQRyatJQ ;BE; ENTERED . 
REM GETLEN j iiREAD AND '^CAlicULATE: LENGTH. 
REM CL%='',XTL9". : ; - 
REM .:SENbVcL«'; V - ; : " "-s 
REM :RECEIVE CL$ . * • {' z'Tt^^i^^^'!::^^ - 



REM iCL^^^^T": r 

REM ISEND -cLi^ • - . . ^.-^ .. 
REM .^ECEiyElCLS. .yy:^ .J:^.>^,C,g^|^t^^^:5^^ 



:SGETLEN.';fci J: lii J. >.-;ii?i^ii!i^e$i 



REM .MAN1«5'.-LENGTH^ = i^-+CLEND« ^i,!; jU;^;^ . . > . ..v.^'-o: . 

REM DISMANULi !' DISPLAY V ON ;^«WslUAi2^ra \ \. \'. 't / ' . - 

DISPLAY ? - ROD LENGTH iCLEND«| - ' ENTER Q IF :F1N1SHE2).^ 
• iSET -TIMER U* TOR .> . SECONDS>?%^^ -Jr < .^ .i^." - .- 

WAIT -FDR TIMER 1 . • . , . .. .\ ' * ' - . 

B«=REW>WEY* ! 6<ECK KEYfiidARD FOR INPUT . : -.2 . 
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PKCCEDURE STARTUP - 

GRIP77SS ! SET GRIP )3 7,7,25 
CLEAR 

DEriNE CR* fiS CPDI ! CIG KTD PORT 
10 ' DEFINE D« RS DIL ! DIUUTIQN PORT 

,EFINE C« AS CIRC ! CIRCUMFERENCE PC FT 
DEFINE F« AS FLGftUEE ! FXLTEil LEisG.H POfi. 
DEFINE CLS AS CLEN CIG LE^fGTH PORT 
DEFINE FR$ AS FPDI I FILTER RTD POK i 
DISPLAY 
CLETiR 

75 ERRSTQP<=-F" ! SET FLAG TO NOT STOP ON ERRORS 

MAIN ! EXECUTE MAIN LOOP 
OPEN 

NESTl ! MOVE TO START POSITION 

SYSTEM J EXIT PERL AFTER SAMPLES TESTED 

REM PRINT - END OF STARTUP PROC "iTlWE* 

END PROCEDURE 

20 
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PROCEDURE MAIN 

REM THIS IS THE MAIN pK^JEOURE FOR THE ROBOTIC CIOn^^TS T^ST STATIC^. XT 
REM CHECKS TO SEE IF THtr^TEST PARAKETE;^S ARE TO GE sSfHRED LOCALLY OR 
REM REMOTELY. IF LOCAL, THE PARAMETER Er^TTRY PROCEDURE IS EXECUTED. IF 1*4 

REMOTE, THE OPERATION OF THE NETWORK 13 C-iECJ-UED. IF NCT C-ERATIQNfiL, TrlE 
.EM OPERATOR IS RLLOUED TO ENTER THE UCCfiL EMTfJY Jv.GDE. IF OPERATIOnAI., THE 
REM REMOTE DRIVE 13 CHECKED FOR THE PaESE.NC^ GF A WORKLIST. IF FGL!NC, THE 
REM UORKLIST THE SPECFILES ARE TRANSFERRED FROi't E: RniD F; RESPECTIVELY, 

REM TO C:\LINK\SPEC\- IN EITHER LOCAL OR REMOTE MODE, AFTER THE TEST SPECS 
REM HAVE BEEN FOUND, THE OPERATOR IS PROMPTED TO ENTER R WHEN READY TO START 
REM TESTING. AFTER EACH SAMPLE IS COMPLETED, THE DATA IS TRANSFERED TO 
REM storage:, this is repeated UNTIL ALL SAMPLES HAVE BEEN TESTED. 
REM 5/23/90 WBA 

REM PRINT " START OF MAIN PROC "jTIME* 
RLCTR/.=0 ; REMOTE LOOP COUNTER 

RL«s"R- ! SET TO REMOTE SO I NIT BELOW WILL RUN IN UHILE LOOP BELOW 
YS=-* 

IF RLCTR*=a THEN ! DO ONLY IF FIRST TIME IN ROMOTE LOOP 
WHILE Y«<>"Y" 

IF WLFLAG=i THEN ! WORKLIST FLAS SET IN 6ET_DATA 

DISPLAY " ALL WORKLIST TEST HAVE BEEN COMPLETED "... 

END IF ■ . ■ r . - • . . ' • - 

DISPLAY ... - - 

DISPLAY " YOU ARE NOW IN- THE AUTOMATIC MODE OF OPERATION " 

SET TIMER 1 FOR 2 SECONDS ■ ' - -7 . 

WAIT FOR TIMER 1 

READ MODE* FROM "OPMODE" !' CHECK PARAMETER ENTRY MODE . 
CLOSE "OPMODE" , - ^ ■ ' ; v.: . ^ : : . 

IF M0DES=" LOCAL" THEN ! • IF. IN LOCAL PARAMETER ENTRY MODE . "l ' . 

RLs="L*' '[ , ' '\ ^\ ']. ' '' ; 

ELSE . ■ ! ;iF IN'REKOTE PARftl»!ETER ENTRY MODE -I : 

IF MODE*-" REMOTE". THEN Vl. IF~IN .REMOTE. MODE ^^'l: 1.' - . " 1 ... 

•FL»=-R" ^ SET .REMOTE. FLAB . • r. , v 

DISPLAY .. . ' . '{. ' ' . h*"'" ' • -i' ;"; 

DISPLAY " STANDBY FOR CHECK OF NETWORK OPERATIONS- " . ' . > - 
DISPLAY - . : ; ' . • . : .--■.r. v--^ ^- •- 
CHECKLNK \ SEE IF NETWORK^PERATIONAL ;V. :\ " ' . VV;'.- 
JF LINK$=-UP" T>tEN, l. JF:NETWORK.,(pER<yn ': 

'ELSE"^ "':-sri7LS?7? 



. ..DISPLAY . . ': ■r■i>^^::^'^'^^.l:^::J^ .-i. ..•^W-V':p?^S=fe*^5^^x^^- •-:;.^-^v-.^w> 
DISPLAY " . fr- "NETWORK IS NOT '.OPERATIONAL ; 

DISPLAY - TEST -PARAMETERS CAN NOT -BE READ FROM WORKSTATION:. "'l 

.• DISPLAY ' :^k:^!r;<J^^iVv-\^=;<^v='4^^h: -S^^^ 

DISPLAY - DO YOU WISH TO ENTER PARAMETEjRS'ftf THEJTESf 

INPUT - (Y OR N) *-;Y$ " : ^ % ^ ^: ■/ r^y-'^i'-^-fh^ 

-IF'Y««"Y" THEN ■: - .v^ ; • ^ '^ryrt;^'*^-^:^:^ y ^Ll^z, i:?.^^ 

. . -RL*--L-. !' 'SET - Fl^S FOR LOCAL -j^ARAMETEff^ja^ 

-'display^ 

•VdI SPLAY 
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IF^ Ri.*--!-'* iMtiJ : If local" Pftft«M£ TEn £Nruy \iwtftW)*V • ^«^tL*^io&vn 
CLEAR 1 ^ . e«l>oi>n H Woim^T H;ftT f*«i«*0 

DISPLRY ( ; l-V^ 

DISPLAY *• YOU ARE IN THE LOCAL TEST PAKA«2T£n ENTR>r!nODti 

DISPLAY 

RERD WLISTS FROM "WLFILE" ! SEE IF' WORKLISTS ALREADY EXISiS 

CLOSE "WLFILE" 

IF WLIST5="WaRKL:ST FOUND" THEN ! IF WORKLIST t-r.c--.'> 

DISPLAY , 
DISPLAY " A WORKLIST HAVING THE FOLLOWING BARCODES WAS FO'JNDi 
WHILE WLIST«<>"END OF WORI^LISTS" ! UNTIL ALL BARCODES HAVE eE£M KEftO 
15 READ WLIST» FROM "WORKLIST" I READ BARCODE 

DISPLAY WLIST* 
END WHILE 
CLOSE -WORKLIST" 
YS="- 

WHILE Y5="- 
DISPLAY 

DISPLAY - DO YQU WANT TO RUN THESE BARCODES NOW (Y OR fJ: ?" 
INPUT - (N WILL DELETE THESE BARCODES) ",YS 

END WHILE 
END IF : 
IF Y^^-N" .THEN 

GETPARAM ! GET TEST PARAMETERS LOCALLY 
END IF 

.ViLFLAG=l ! SET FLAG TO LOOK FOR WORKLISTS 
eLsE ! if REMOTE PARAMETER ENTRY 

IF LINk5="UP" THEN ! IF NETWORK OPERATIONAL ' 

WLFLAG«i- . .! SET FLAG TO LOOK FOR WOR»<LISTS 

END IF . r-. 

-ERRmODE V"-6CT ERROR iRECOVER^^ • 
WHILE- WLFLAG=l ! WHILE WORKLliSTS -AR&.^^^ 

■RLCTR:t«e'''^'^ . -^ ^ ' '. \ '.'l 

IF MbDE5="REnOTE- THEN* • -IF-'IN "REIjaTC^^ ■ ■ 

CHECKLNK ! SEE IF NETWORK. SfiLjL?1ftCTiVE ' 
- JF LI Nk$=-UP^ .THEN ! llF NETWORK^ST ILL'' ACTIVE • i • • - 

" "DISPM*.Y TRANSFERING SPEC FilHS TO -THE THST STATIOMs" ^ 

^.-:REflD|WLISTS;^FROK^^ WJ^ILE^^^fV^^ - "^-f^™:-^: 

35 -.:jFVl&IST*<>l-NO VWORKLISTS-FOU^ ' • i Xr^ '^^^^ ■ 

:•. .:^WRFrE:WLIst» VTO :r.WLERASE;WT;^'*L^^ J^ILE t^ME -TO ERASE .^v. 

- READ WLIST* : FROM .-WLFILE<-?V-v^^^^^^ - • _ Ji^-" 

. WRITE:wLIBT» tO .-WLERASE.TOT'tS!i^ FILE NAME TO REwpiME , 

- -CXjOSE>WLERASE.^OTr^::?^-^'^'^'^^ v:^ : • . ; ■ - r ;- = - 
• DOS TRANSFER , I JRArCFER FROM .NETWORK TO [TEST STATION 

.END :if; ■ , e.vvi'in-: -^T • . ■ - J. • 



- GETWKi:s^^l).SEE Jl FlwORKLIsriPRESENT^^ 
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END IF 

CLOSH ♦•USEDLIST" ^ 
DISHEADn ! DISPLA^I^ATft IHIIADSR ■ 
PR0BCTR;c=O ! CLEAR TROUBLE WESSAGE CQUWTER 
WHILE SfiMCT% > ta 

to DLINE:4-SPMN0%-SAMCT:t ! CALCULATE SATJSPLE « FCr* D.'iTA DISPLAY LIME 

DISPLAY ! CLEAR A*^Y Pi^vIQUG ^iZ32AB(I3 F^QK T:-:I3 Lls*a3 
REM DISPLAY 

CURSOR <DLI!ME5t(Pi7)+7, 1 
REM IF ELINE*/.= 17 THEN ! IF i^Ri^PPItiS DISPLAY AriuUND j O." 

DISPLAY • CLEAR THIS LINE 

CURSOR (DLINE3tei7)+7, i I MOVE BACK UP TO LI.^c 
IK REM END IF 

DISPLAY DLINE*+l5 ! DISPLAY SAXPLE NUnBER 
6SAMPLE ! GET SAMPLE AND RECORD LET-iGTH, IF riECUIRED 
IF < (CRFLAG « 1) AND (TSTS^) O) ) OR ((DFLA6=:} AND (TSTh^OQ)) THE 
CRTDCHK ! SEE IF INSTRUMENT IS EMPTY 

IF (TST2:C>0> OR <TST4%>0) THEN ! IF ItVETRUTlENT 15 READY 
IF FAULTS 0-S- THEN ! IF NOT SKIPPING THIS CIGARETTE 

TOTRTD ! CALL TOTAL KTD PROCEDURE 
END IF 
END IF 
END IF 

IF (CFLAG = 1) AND (TST3'/>0) THEN 

CIR ! CALL CIRCUMFERENCE PROCEDURE 
END IF 

IF ((TST5;S > 0) OR <TSTS-X > 0)) fit4D (SIKSt=l) THEN 
25 . " ' I IF FLEN OR FRTD REQUIRED AND SAMPLE PRESENT IN HAND 

FCO : CALL FILTER CUT OFF PROCEDURE 
ELSE ! IF NO OTHER TEST REQUIRED 
SAFPOS ! DISCARD CIGARETTE 
, " OPEN 
END IF 

^F'(FLFLAG= 1) AND fTST5-/>.0> AND <SIH»=1) THEN 
30 FLEN ! CALL FILTER LENGTH PROCEDURE 

END IF 

IF (FRFLAG = 1) AND . (TST6'^> 0) fV^ (SIH?C«1) THEN 

.FRTDCHK I SEE IF INSTRUMENT IS ErtPTY . .. 

IF (TST&:i>0) THEN ! IF INSTRUMENT IS READY 

IF FAULT* O-S" THEN ! IF .NOT. SKIPPING THIS FILTER , 
: hH\\} ! Um-L HL I bH HID MHULCT HRE ; ! r~~7TT" 
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35 END -IF .... . ■ ;; 

END IF v - • 

END IF ' ' ■ ; 

SfWCr% « SAMCT^C -1 

IF-FAULT«»-A- THEN ! IF ABORTING TESTING OF ALL SAMPLES . — . 

ABORTRUN 
END IF 

40 R«sREADKEYS ! SEE IF KEY ENTERED 

IF R»0"" THEN.!. IF KEY ENTERED . ..4.: . ./ j 

WHILE R$ CLEAR KEYBOARD BUFFER , \ v.c,::--\-r;^j:r'X^''CC*'\ 
Rl«=R« ! SAVE LAST KEY INPUT L • ; ' ' T .1- v - . ^ • ^ ' 

. ... -rA:^:-'- • . :-. '-'H^^m^'^^' 

.. . . : . . . : , . - ... . • >-. *.B.a.-. • 

END WHILE .. . --i"*: ^ -V • 

IF R1«-"P" THEN I IF PAUSE KEY ENTERED - . ' ' I 1 

• DISPLAY . . : v.-T; 

* - *:ERRST0P*-"T" -l .SET FLAG TO PAUSE IN ERRKESP . . 

-"TeRRRESP ! cSIGNAL stop and get OPERATOR RESPONSE ^"0 CONTIWUE/^ ' ; ^ 
. • V^i ERRMODE-I rAULOW. ERROR MODE. JO BE .CHANGED, IF: NEEDEP:fi:ii:i4^^^ 
^^END if: >-^,,^.,.^.-; ..wr- .••v - ; -V'' ?;i^.p-;^^'>^?r;^^^r,.t'rj-.| 

,...,END.JF:_,. . J . ^..>-,, 

•END -.WHILE . . - V .-. . ; . . • . . . ^ _ : . :\ . / \ ^-fiV'/^iW??^^^ V K:^ -Ui 

•CLRKOPR ! REMOVE ANY- SAMPLES LEFT. . VfJl v. v.^. ; ' 

-jneEN:: .v.— .....A1-' ' ^lUd^^rL}^^^^!^ 



- DISPLAY R«5 
:. ; R»=READKeY« 
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IF DLINE*/)© THEN ! IF DflTfi TAKEN 

D«T; call PGM T0 COLLECT DflTfi fiND STC^S Iw " 
END IF K^J 
^CHECy. ! SEE IF PAUSE ENTERED 
DISPLftY. 
END IF ! END IF BflRCQDE FOUND 
END WWILE ! BftRCODES ARE PRESENT 
IF MGDE*«" REMOTE" THEN' 
CWDS="NO CODES" 

WRITE CMDS TO "USEDLIST" I Ci-EAR USED CODE LIST 
CLOSE "USEDLXST" 
END IF 

END WHILE ! WORKLISTS ORE PRESENT 
END PROCEDURE 



20 



25 



30 



35 



40 



45 



: = : 



50 



i.L^L.-L. .V 



55 



29 



BNSDOCID: <EP ^0500302A2J_> 



EP 0 500 302 A2 



10 



15 



! THIS PROCSDUr^r CHEC/.^I^^^E STATUS CF THE lil-TWOFK ^l^^ 
! INDICATE THAT ST^TUS.^HE Br,3IC PaCGRr;^ "NETC-iECX-'^S Ca_L£C ^^r 
• THE NETWORK IS DPERftTICNfiL, THE BASIC PRGGrvAni RE. JRNc linKED. ft i 
*• • IF THE NETWGRK 13 NCT ZPE:i^rZO>X,'^, THE EPSIC PRCGfiPU': . UR^^o_ArTE.^ _ 
TIMECUT PESICD. THE STATJS GF THE NEr-iG=:-< 13 ?.£TLjrtH£D i;; ; HE r^L^z 
\ "LIKKETRT. CfiT" AND 13 SmvEI: IN i-lrCK^s. 

--Q -uc-rr-jrc*/ s CHECK THE NETWORK ST.fiT'JS 

SeHd^nkI FRbM "lTni'-tat-dst'' : nsAD T:^e stst'js of the network 
CLOSE "linkstst. d;;t" 

??£K DISPLAY Lir4K« 

RZr; SET TIMER 1 FOR 2 SECONDS 

r^ZZn WAIT FOR TIMER 1 " 

END PROCEDURE 
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th:s batch f:i^ ch-ic:;s t:sc se 
l: riKSTRT. drt i/is/ se ^•^bc 

i f av^V'C.r'l Bvc: 1 1 yo'.^- i-.tJvJCw.': 
©e ch o U?:- 1 i rikst ,a t .Cut 

: net down 

@echo DQUN> 1 inkstat. Cat 



:.-E«r.T:c:;;'^L, 
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REi 13 TO OPERfiTE IN TrAfc^trTENDED CR TSE UNATTENDED V^CE. iN 
REM WHEN THE ROBOT DETECTS Pr>l OPERftTICNAL PROELE?:, IT Tr<IE3 TO CO ?.?JEC . _T:-,= 
■ -^EK PRGBLEM. IF IT CI^NNCT, IT SIGf^i^LS TriE OPER.lTOl^ A.-;D STC^S w.-iE;-; :r^; 

ATTENDED KGCE. THE CPEROTGR Cnrs T;hE;^ COP.KEZT THE PnCSUE:: : r.:-L T«E 

K^K R23CT TG CGNTIrrjE, I.'^ THE UNATTENDED NCDE, IT CO.'CTir^UCS O.v, BUT Sy.Z:-Z 
HEPl THE INSTS'JKENT WHICH IT THINKS HAS THE GOEHaTI0N;^L PROBLEM. 
REM 

WHILE RS="" 
DI SPLAY 
DISPLAY 

INPUT " DO YOU WANT TO STOP WHEN AN ERROR IS DETECTED <Y DR N)"i«S 

^IS "Y-: 

ERRSTOP**"T" I SET FLAG TO STOP ON ERRORS 
IS "N": 

ERRSTOPS=."F" ! BET FLAG TC CONTINUE ON ERRORS 
DEFAULT: 

R*="" I RESET TO STAY IN LOOP 
END CASE 
END WHILE 

WHILE RftO-R" 
DISPLAY 
'INPUT " 
DISPLAY 
END UHILE " 
END PROCEDURE 



EiNTER R WHEN READY TO RUN: ",RS 
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.1^ REr'-. 

£3 REM "WOKKLIST PKZGRPi:<L:^) Uc-) . 

2'2. REM THIS PnCEnflM SZaKCfKEZ FGR fi WCSKl'U-IST FGH T:-:H .^CJcCTIC CI GfiRETTE : EG . ^ 

<tc P.EM 3t;^tidn. « wcriKLiST ccNTAiNo Tn£ E>iFicc::Er3 ar t;c SA;:.~Ln5 to teetic, 

REM ftND IN THE CfxDE.l TC SE TESTED. « WDRKLIST Hrt3 THE KwKE "wrJ^-DCYV. EXT * , 
fO (0 REM WHERE rwlDDYY IE Tr^E rtCNTH, DJiV, S.^:: YEA.l THE UOJ^I^Lr-iT^WAa E:s,TZtuLD JNTC 

rtEX TXZ WCRKSTSTIC.W "EXT* IS TrJL SEZ'^Z>4C-i .^:;-:•.^^E-> Zr T:-;=. -vC=:;l:£., SlTK.-T:.%iS 

REM ftT gci>:3 t3 ••r^xsxTv:-. t;{z ^iret .^.zsc* t. e -ile 

VxZy. "LflSTLIST", TC rIND TrlZ DATE CF THE LhST -.vOr.wIi" LEED. IT THEN £Tf;.-,T = 
LZZ REM SEaaCHING THE WDRKSTRTinN DIRHCTOuY FGR Pi W0r^iV_I3T ;-j=vT{iG "ni\7 :,r,.-nE. 
iii3 REM IT CGNTI.N'JES TQ SEARCH, I i^CREKENT I .\'5 THE V«0iv.V_I3T r^AXE ?;.viD/C.^ EATE:-«3IC:<i 
120 RZ^5 R3 NEEDED, UNTIL, fl W0R:<LIET IS FOUND, 0:i LTxTiL THE CuR.VET-.T CfiTE ri;;3 S-EwN 
12S REM USED. IF fl WORKUIST IS NCT FOUND, THE irESHPiEE "NO WCRKL.I2T5 FCur;D = 

REM STORED IN THE FILE "Wi-FILE", ajJD THE PnCGR;;K EXITS. IF A JORKUZIT 13 
ISe REM FOUND, THE EARCCDES ARE TRfW^SFEREO TO THE FILE -WQfifCLIET". THE 4vw?:E Cr 
ISC REM THE WCRKLIST IS SRVED IN "WLFILE" FGR RE.\A:»-.:riG tY TME PERL FHCC'Rni'5 V^FTEi^ 
170 REM THE SAMPLES HAVE BEEN TESTED. THE SPEC FILES QRE SAVED IM TWE FILE 
13Z REM ••TRRNSFER.BAT-, FOR TRANSFER FRCP! THE r;ETUa.-.i\ TO A HCLDI^o DIRZCTCfiY IN 
l^S REM THE .TEST STATION PC. THE KAKE CF THE WORKLIST IS ALSO SAVED IN THE FILE 
£3i3 REM "LASTLIST"" FOR STARTING THE NEXT WORKLIST SEAFXH. 3/iS/SO WBA 
£10 REM • u 

£2C close; 

£20 ON ERROR. GOTO 32© 

£^0 ON TIMER <3) 605UB SBO : REM 3 SECOND TIMER FOR DISPLAY OF EARCCDE 
£5© Dfl$=DATE« 

£50 M«=LEFT$(DA«,2) s CURMON^ VAL ( MS ) 
£7to'DS=RIGHT«(DA*, 7) - - . i . 

£30 D*=I-EFT«XD*, 2) . 8 CURDAY«VAL <D5) . 

£30 Y*=RI6HTi<DAS, i> 5 .CURYR=VAL<YS) ■' 
3(210 OPEN r\PERL>:LASTLIST" .FOR INPLfT AS «1 : REM GET LAST WGRiCLIST NAiME USED 

710 iNPLrr;'#i,LASTLiST* ■ ■ ^ = 

3ia CLOSE rflivji-.^V; .. . -. - X'-^-^L '■ . .. ■ - ' 

330 «S=LEFTf (LflstLISTS,£) ::/REM.:F?RI^^ 
3*0 DSs*lIDi<Lj5STLiST«,3;2) .5; REMnPRIN^ 
30 350 YS«Mlb$('LASTLISTS,5, 4) ^REM.y^^ . , ■ 

360 DAV=VAL(D«) « REM CONVERT -DAY TB NUMBER 

370. MON"VAL(M») : -REM CONVERT: MONTH . . * 

380 YR=VAL<Y«) V " REM .CONVE : 
3S0 y«=RIGHT^ <YS, 2) .1 REM. PRlKrr.-^^^ . • . - . . • . . • . i ■ r.'/- 

■ "-400- flPE N^f \PERL\VjpRKLIS T * .jm JJU T PU T : AS . «£ ; . T .• ^. • > 

4l0'MflXExt«^0;;s^:f^ WORKLIST FILES _ 

35 420* . . ; 

430' EXf=0 .. t 'REM •i^^TIALlZE^FILE=:EXTENSION' • 
440 LASTLICT«=M1«-K)iW$ s . REM FORM WORiaaS^ 
4S0 WL^-W--+LpSTL^sf*^^^REN TORM-rWORl^ 
4&0 Tl-*«-T-'H-ASTLIST* : REN FORM .U^D ;WQRKLtST NAME 
470 PRINT M«+?'/'!+D«+-/"+Y« s TlEM DISPLAY DATE BEING SEARCHED FOR 
480 IF CURYRCYR -60TO B0O: » :REM:,IH TaDAY.Va-.YR :.< ^ARCH YR, STOP 

40 490-IF-^CURI«TOC=^O^I):lAND <CURDAY<DAYrr^^ 

so0[:tW5^:to^|^x^T3^^ ^. , , . ^ - - ... - . . 



45 
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540 : pV^iLi-i^xiSts^pEM ^Rm tcoiSkTE!^^^ NAME l-^- 

SSO OPEN VTEsVr+WvFOR aNPUJ^^AS?:*! <:Ki:;£.^r « : 
S-^fli Q^sTL^+EXT* : i; ;REM FORM COMPLETE USED FILE NAIE 

$10 ,PRI^^:,R«H5^^^^^*^ ■ ' - 

sa0 ioPBir^vPElttl^iZgict 

6007PRTM 
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=.70 PRINT «3, "CEL " s \" -»-EJ^.jGD£5+^. SPE" 
SSO PRINT ; I:'- ; "BRRCCDc = " ;2Mnaj-:E5 



633 TIKES DN 
70JJ GOTO 70C 
10 time:? OFF" 



63TC &2e 
Ir I'^ > 
EXT=EXT 
UEND 
IF I* > 
733 GOSUB 1 
7Sa GOTO 43 



750 
77C 



REM ftCTIV^T- EELfiY 
: REK WAIT FC". TiriEIt 
: REN 5TCP TIMER 

T:-SN EXT=«ftXEXT/. ; HE:-: I.- £AACCDE FGUiD 
1" J REW INCREMENT EXTEiSIDN 



THEN GOTO £33 : REr. I?^ EAr.COCES FGUJ^iD IN UORK-LIS" 
: REM INCREMENT WOnK'^IST Nfir.^ TC .^u.XT DA»E 
«^ . REM REPEAT SEflKCH 
SZZ OPEN -\PERL\WLFILE" FOR OUTPUT PS ^t3 

ai0 PRI^rr «3, "no worklists found- s close ws 

830 PRINT^S, "END CF UOPJ'.LISTS- : REM INDICATE END CF U0RKLI5T 
340 CUOSE Its 

S5!Z) Y»=STR«<YR) : YS-K:GhT$ (Y«, LEN < YSJ -1 ) ^-^..^.r 
3Sa LftSTLI5T*=«S+D«+YS : REM FOR^n NA:^ CF LAST WORKUx;*, FOUND 
S7i2J OPEN "NPERLNLRSTLiST" FOR OUTPbT RZ 45£ 

3S(3 PRINT ea,LflSTl_ISTiS s REM SAVE Nfl?3E OF LfiST vJCRKuIS. Fl-UsD 
a33 CLOSE «E 
9C0 CLOSE 
910 SYSTEM 
920 kEM . 

920 REN .ERROR HANDLING SUBROirriNZ 
940 REM 

950 IF CERR«53) THEN RESUME 75® s R£« IF FILE" DOES NOT EXIST 
g^ji IF. <ERR=55> THEN PRINT " FILE. ALREADY OPEN *:RESUME NEXT 

PRINT -ERROR" jERR s RESUME NEXT 
9S0 RETURN 71C '.REM RETURN AFTER DELAY FOR DISPLAYINS EARCODE 

990 ,ENp y7-^T.:::i y:. ._ . _y.V:: ; v :-;-: - • ■ - - ^ " . ■ 

000 '.REM I ^ ■ .rw: :".~»' '. ' 
OlO. REM ^INCREMENT WORKLIST NAME TO NEXT DATE 

020 '■REM -ii.- •r:---r^v'V . ' ■ . * ' ./ - • - • . 

030 DAYeDAY+1 .: REM INCREMENT. TO NEXT DAY 

040 :iF - <DAY> < Vg9> rGOTO 'llfee - ; -REW .IF NOT- END ^F MONTH, CONT INUE -SEARCH 



"SSO-ir^iMONO 2^THEN -GOTO.^lO0_k: .ROI.IF.NOT FEBRUARY,; CONTlNUf - ScORUH 
060 IFTl tYR MOD 4)==0> .PNd' <DAY<30} GOTO -li60 > J?E«. IF. 2/29 Of- LEfiP..YEflR -i;-^^^^^^ 
070 MOjia I REM SET MONTH TO MARCH .If WOT £/£3 OF LEAP.YtAR . : ■ :±^:--: ^:':■yfr^'^^^;^ 
080 DAY«1..:'REM RESET. DAY ' . . * - ■ .. ..- 

0S0 GOTO 1160 I REM CONTINUE SEARCH J : , , ; 

100 IF DAY •<. -31 GOTO-l lSQ l REM IF NOT END OF MONTH • v i-: ^ .>.v -; 

110 IF (M0N=1) OR <M0No3} OR (MON-5) OR (M0N^7> OR <MON«S) OR <«0N-lO>^qR (inON* ; 
2) GOTO 1140 1 REM IF JAN, MAR, MAY, JUL, flUGt OCT, DEC ' ^^^^^^^y^. 

120 -GOSUB 1190 •=•-; - *-. . :* ' - ; ■ ■ 

130'GOTa;-116O~:r:.:^:rVTr ; ;. V V \ :; ;^^^^f^5:v:^;.i:x 

140'lF/DAY;,><;?32;GOTO:di6O :j..REM .IF MOT END .OHuMONTH 

ISO GOSUB ^1X90- I «REM llF_^feNO OF MONTH, INCREMENT. MONTH; : ^ ^ 

lis ^6slsTR« «DRY) V^^.';0-*RIBHT$.(DsrLEN <D«) >:.v:^ DS-RI6HT* (D5, 2) ..>i i^.^^ic^V.-.l^^cJ^^^.^ 
1170 :M<^R« CITON) V <W»f tV;-??'*^^"^^*?* ^ 

ie0tteTUfl3^y;|5^:'t^^^^ " ' - "■ ' • 

.y^^ REM INCREMENT MONTH AND YEAR 




1250:,yR=^AU.(Yi^^^^^^^ ... 

1260^:Vlt^YR-fl^^*^R£M -INCREMENT YEAR . - .> » 

1 270)?*'»i«TR»;<XB> 



*<v»>^i) ^: Y»=R1GHT«<Y*;2) 
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:??3CEDURE GETWKLST 

PKCCEDL'RE 13 US^i^^'HEN IM THE DEMOTE PfiHor-iET^vj^^r^.TrcV wCD^ 



20 



25 



50 



1 FOR THE UGR/.L.I5T, fliND IF FOUND, TO TRAriSFEH IT F.tCM T.iE .*;ET:'iO;-.:< 5E:vvEH TQ 
I ft DIRECTORY CN THE PC, WHERE IT CA.\ EE UEED EY THE TEST S.'ATICi^i. IT A^ED 
to • TRANSFERS THE TEET SPEC r ILEE. l/l-a/Vi UBA 

IF RLCTR'/=3 T:-:EN ■ IF FIRST TIT^tE T;-:RL; LCG." 
CLEAR 
?.EM CURSOR 3, 1 

DISPLAY - LCCKINc FOR WDKKLIST" 

REM DISPLAY 
15 r^EM C«D»="BflSICa U'CRKLIST" 

REM WRITE CMD* TO " TRANSFER. BftT" 
?.E>? CLOSE -TRANSFER- BAT" 

aZM DOS rnflNSF^R.BflT I LOOK FOR UORKLISTS 
REM DCS CHKWKLST I LCC:< FOR WORKLISTS 
READ WLIST* FROM "WLFILE" 
IF WLIST$="NC WDRKLISTS FCU^©- THEN 
WLFLAS=0 I SET FLAG FOR NO WORKLISTS 
SPECFLAG=0 
DISPLAY 

DISPLAY - ***** NO WORKLISTS FOUND 

DISPLAY 
ELSE 

WLFLflS=l I SET FLAG FOR WORKLIST FOUND 
SPECFLflG=l ! SET FLAG TO LOOK FOR SPEC FLAG 
rem" ' WRITE WLIST« TO "WLERASE. BAT" ! WRITE WOHKLIST FILE NAf4£ TG ERASE FILE 
REM REAP WLIST* FROM '••WUrlLH"; ! GET -NAME Or MORKLIST FILE NA«S TQ RE^iAI.'5£ 
REM WRITE-:WLIST» tO "".WLERASE-'BAT" " 
REM CLOSE /-WLERASE.BATr.' 
flt£h BARCODE«="" . * • , . ' 

Rtfi lWHILE .BAROCDE$<> TEND OF - WORKLI STS" ! UNTIL' END. OF WORKLIST REACHED 
REM READ BARCODE* FROM" "WORKLIST" READ BARCODE ' 

^ REM • jIF: BARCODES .<>.?EN1> OF WORKLISTS- !:! IF :t«)T END a= W3RKLIST 

REM ' .CMD«.«rCOPY 'F;"+BARd3DE»+"^.SPE \L1 NK\ SPEC". 'CMD TO COPY TO HOLD DIR 

REM WRITE CMD» TO "TRANSFER. BAT" !* WRITE .COMMAN'D TO TRAf^SFER FILE 

REM .- : IF EOF("WQRKLIStr)==l -THEN^IrlF.EOF TH&N:.;;^ 
rem' . . .. BARCODE$=-END OF ^WORKLIStST .!. SET, ;rO . EXIT LOiCP 
REM.- ^-^ r. /END-JF^^-i^-V^,:^^^ 



REM : i. . END- Ifv" 



^ REM ' END . WHILE 1 1 UNTIL END .OF^ WORKLIST iREftCHED ^/ ii^J.;!,., . ; . . • .- - i 

REM CLOSE •>TiRANSFER.BATr^,-;>.-vi 'i^^^ .:v ■ 

REM DOS TRANSFER ! EXECUTE TRANSFER OF SPEC FILES TO HOLDING DIRECTORY vj 

.END IF. . . . ■ , .■ ■ -v . , . . . .O ^. - : 
- -CLOSE ."WLFILE'?'^P - •• -i-^ ^ ^^ ' " -- :"5:^.5^-. ^ . . 

END IF ! FIRST TIME THRU LOOP . . . " ) 

END PROCEDURE • ^ - - i 

40 ■'- - '. " r*'" ' . ': . ' . ._*-..*■ i 1 -*. ' . ■ ■. ' 
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PROCEDURE L'SEDCHK /r?v _ ^ 

♦ THIS PJiOCEDUnS IS US(:.?;TC see Ir ft WORKLIST W;;3 P^TED ES.-uflS I. 
! COMPLETED. IT flE^DS TOE ENTRIES IN THS yORXUIST aJif cd-:P«r;E3 TAtlr* 
! LIST OF USED CODES. WHEN ftN UNUSED CODE IS FCUND, IT 13 TriE r:;i5T 
' EE TESTED, SKIPPING OVER THE CCDE3 fiLP.EnDY USED- 2/2:/=3 

IF RLCTJv:'^?' Tf-:EN 1 IF FIKST TI^IE T;-;fiiJ LCGP 
IIC=0 ! SET COUNTE.'t TO STAY IN" LOOP 
WHILE I5C=CI 

REOD BftRCODES FROM "WORKLIST" ! SET EfiRCDDE FRC-IWuRKLIHT 

READ UScDCODE« FROM "USEDUIST" I GET USED BAF.COCo 

IF BaRCODE* <> "END OF WORKLISTS" THEN ! IF JhOT END OF WoRMLIST 

IF BARCODE* <> USEDC0DE3 THEN ! IF COD£ NOT USED YET 
I7C=1 ! SET FLAG TO EXIT LOOP 

O.SE 

RLCTR:£=»RLCTR:C+1 ! INCREMENT USED CODE COUNTER 
IF RLCTR3C«l THEN ! IF FIRST USED BARCODE FOUND 

DISPLAY "USED BARCODES F0U^a5 IN THIS liOKKLIST: *' 
END IF ' • 

DISPLAY BARCODES 'DISPLAY USED BARCODE 

IF E0FC*USEDLIST"}=1 THEN ! IF END OF USED CODE LiSi 

; EXIT LOOP 
END IF • 
END IF 

" ELSE ! IF END OF WORKLIST 
I3C=1 ; EXIT LOOP 
END IF . - • 

END WHILE • • . • - .7 : • . *• 
CLOSE -USEDLIST" 

IF RLCTR*=« THEN ' 'IF NO USED CODES FOUND" 
"( ' CLOSE -WORKLIST" .1 CLOSE FILE TO RESTART ON READ 

ELSE ^ ^. - • . -r^;- :•■ ■ : " _ ^. . . 

. .SET. TIMER .1 FOR. 2 SECONDS PAUSE FOR DISPLAY OF USED BARCODES 
, rWAIT.FOR TIMER;U;^.£rt;^y — .r- C: - 

• END-IF- : J -.C '^r. ^^^f!r;:v".^" :-r : ' 
END IF ! FIRST ;TiME-5THROU6H ;LOOP • X«; 

REM /-DISPLAY-RLCtR5t:=;^^'i7:-Jj^ . : : ■ ^ - ■ ? ;i ^ ■ V :•: : . . ' 

REM -DISPLAY -BARCODE«4=5"3--2a' v . , ' 

REM •^DISPLAy iU5EDC0DE»::fc^^-:;^i- *-^.;:t ^ V c.-./ • . . 

REM ;uMrr:j^^itiekA^ r- ■ - = - i'^. - 

END PROCEDURE-h;^ > \ "t. ^^i^ ^^^ ^i ^ : . • \ I"; : 



WAS 
TO C 
COSc 



40 



45 



50 




55 



37 



BNSOOCIO. <EP ^0500302A2J_> 



EP 0 500 302 A2 



10 



PROCEDURE GET_DRTfi ^ 

REM THIS PROCEDURE R£ftl(^j|^HE SPEC FILE DftTrt fiNC S;W=^^4^T FOR U3£ Ii< 
REM SAMPLES. 5/1S/30 wBA 
. REM 

'?PECDRS="\LINK\SPEC\- • DIRECTORY LQCfiTICN Or SPEC FILH3 
F RLCTR*/.=0 THEM ? IF FI«ST TIME THRCUG:-: i-Cn^* 
IF MODEST ••REMOTE" THEN ! I.~ IN REMOTE inGDE 

USEDCriK 1 SEE IF f^NY ^ftRCODES AL.'=;EPDY RUN IM .HIE wC-.tKLZST 
END Ir 
E^^D IF 

RLCTR;t=RLCTR*it+l ! INCR REMOTE LOOP CCU:JTER 
RE«D BRRCODE* FROM "WQRKHGT" 
*5 SPFILENr=lME*=SPECDR«+BflRCQDE*+-. SPE" 

IF BARCODES (> "END OF WORKLISTS" THEN 
CLEAR 
DISPLPY 

DISPLAY " LOOKING FOR TEST SPECIF I CAT I aN FILE" 

DISPLAY 

SPECFLAG'sl ! SET FLAB FOR BARCODE F0L;:>ID 
20 REM CMD«="CaPY "+SPECDR!?+SPFlLENflMES+" \PERL- 

REM WRITE CMD* TG "TRANSFER- BAT" 
REM CLOSE "TRflNSFER.BAT" 

REM DOS TRANSFER.BAT ! COPY BARCODE TEST DATA TO PERL 
CTR*=0 

RODCHECK^C^l ! SET FLAG TO- COMPARE ACTUAL ROD LENGTH TO EXPECTED 
RLFLflQ=© 

25 ■.CRFLAG=© • ' ' . 

CFLAG=^ 
DFLAG=0 

.FLFLAB-0 ! REINIT FLA6S 
f " FRFLAGsQ 

sAMNo*»0 . * ' ' . . : . 

CIGLEN?l==0 "*:..... 

. :FILLEN:t=0. . ' ■ ' " 

rTSTl5C.=0 

TST2%=© \ ' . . 

TST35C«0 . -. ■- . 

T5T4*=® ; ' * ; r' - A 



30 



35 



... ■-T2U=0.'.=^. . . • - . - . . . . - * • -^iJy. ^}'--'?-:ru 

\ T3Jt=0/ • / ■ .- . I V 

TA9(«0 ■ =*: 

T55C=0 - : . • • • • ■ -.-.ir 
T6*=0 

FOR I*=l TO S5 . V". . . *- 

READ b» FROM SPFILENAME* *' ^ 

^ - : IFiEDF *(SPFILENAME«)=1 THEN -. Ir- k:^. :,.. - - : ' . - ':t •. ' - t t ^ j^; 

- a:03Ca2Sr! _SET .FOR 1% CNTR .TO 2S: iF:r:P*l>^0F FILE . z^z .U 

^^^i; A*=LEN(D«):^'. -V ^ l';SETrf^c= TO jLENSTH OFr STRING vt^.r^ '^^^ 

'\" '^'y5^*-'i^^v^^^r^?:v:! ^sET:?«;;<Tq:cHAR-Tq^}^o^^ 

^ -B*«VAL<Z1$) - ' ! SET B~« TO-VAL.OF POS tIF SPACE "i ' :^ , :. : ; v 

45 T«=LEFT»(D«,B-^> .! .get data . DESCRIPTOR BTRIMS 

t iLL^iiPigHjAYj-pATA :ST^ycNe.«3Q:U:,,^/;^^ 

. .:^';^"?>i-DISJ>LAY^**SPEC file : ERROR"- , ^^i '-r t^r-C- ? J:: i • ' ^>-.-i:^it:^fr*-»jV*5r^r 

'IrS^fCiiNPirr^^ i \ O.V:t: . . ; ;v^v^^-=i*-lvl?^3§^ . 
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REM 



DISPLPY -D» » ";D» 

S "BC - : : £@CODE © • 

IS "LENGTH I CISflRETTE LEKBTn 
IS "CLENGTH " : 

C I GLEN'/« V* AL < D* 1 
IS "TIPPJ-EN -: : TIPPING L3xGTH 
IS -FL2NGTH 

FILLEN-/.»VAL(C«) 

IS "TEST • TEST SPECIFICATION 

A^^lInCDS) ! set a « TO UE^ZGTA OF 3,..xNo 

21»=INSTR<DS,2fi) ! FIND POS OF = SIGN 
15 lil^t^lTzU) ! SET B = TO VAL GF PG3 CF SPACE 

?s=R?G:-a;!DS,A^-B7l> ! GET NUMBER OF TEST TO BE RUN 

IF B%> I THEN '\.r^^ 
D$=LErT«tD«,B<-l> ! GET NAME Or .ES. 

END IF . 
CASE DS ■ . - 

IS -CIGJ-EN* 5 «^ 

20 RLFLAG^l ! SET ROD LENGTH rLAG 

JUrItE Ds''TO*»cLbV*\''i WR^'TE TEST NAME TO DATA FILE 
CLOSE "CL.DAT" ' 
REM END IF 

IS "TOT RTD-s 

CRFLAi=l ! SET TOT RTD fU\G 

^ JrItc pV?q --CR^^ WRITE: TEST NAME. TO DATA FILE J. 

CLOSE ••CRTli-i>AT'; 

REM END IF . • r 

IS ** C I RC" 2 ^ 
• "... CFLAG«l"; ! :SCT CIRCUJ^^ ■ '/ 

30 • / wrItc D«^^-^cLlif^ TEST NAME TO. DATA FILE' - v .:;^! 

CLOSE -CD-DATV- . * ' ' " 

REM ; END IF . • • V S:- ■ '^ y^ 

- IS ■.'•VENT_PER''J.,f-^vf:.:- v - • - ■ :. . - .- 

DFLftG-1 I SET DILUTION FLAG •■ • ; . ;;; ' i t?^ :::-L;-U^:1 ^ V^^^l^^.^^^ 

35 " - • CLOSE- -DIll^XAT- V.^ T'^J • - - -^•^T^r'jT^-fr-l^;^.-:^: 



IS "FLT LEN"s 

FLFLA^l i . SET >.FXi-7FRj>ENSTH .FLAG 



CLOSE -FL.DAT" 

40 REM END IF . ~ h^"!^.. 

V IS r.FLT_RTp?r:HT;,vJ ; 



J^I?E D*''to'^CwT^^ WRITC NAME TO DATA FiLe 



IS ?rFLT_RTp??:V^:-,v^ V - '"vi^-t 7?:?:^??:;^^;-^^ 

^./*.-^FRFLfl6=lt-?^SETlFlLTER-irrp;f^ :>:':?^^;:i:'^.?;vg^^y^^J>:lfe:f^^ 



WRITE DStTO- 

CLOSE •FRta^-^:^.^;.:;.^^ ^rT^?^:^*?^^^^ 

yOEFAULT: " * ' - -'• ; - ; ^ ^ ''^j'^H 



REM 



^ J)ISPLfiY.::TEST.^SPEq ERROR 
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APPEND CMOS TO "WL^^E. BOT" ! flOD SP£C"ILZ fifiKS^Q AE.vIfir-:£ 1.1 AT 
CMDC="DEL "+SPFILENfSi:ES I DELETE SPEC FILE 
APPEND CPIDS TQ "WLERASE. BRT" 
CLOSE "WLERftSE. E«T- 
IF SnMNO'/=0 THEN ! IF NO TESTS FOUND i:4 LIST 

DISPLAY " N-C TESTS WERE KE5UESTED FOR THIS Sftr-PLE" 
DISPLAY 
ERRSESP 
ENJD IF 

^5 WHILE (CIGLEr«<77> OR (CI6LEN;C) 120) ! 6ET CIGARETTE LENGTH Ef4TRY 

DISPLAY 

DISPLAY - NO CIGARETTE LENSTH FOUND IK SPEC FILE ♦**^" 

ALARM^ON 

SET tImER 1 FOR 1 SECOND 
WAIT FOR TIMER 1 
ALARM_OFF 

20 MSG$=r ENTER CIGARETTE LENGTH <«M) 

GETKEY ! GCT OPERATOR RESPONSE 

CIGL£N*iC«=VAC(INS) • CONVERT . REPONSE TO NUKERIC 
END WHILE ' " 

WHILE (FILLEN3C<ia) OR <FZLLEN'iC> 36) ! GET FILTER LEN ENTRY 
DISPLAY 

DISPLAY - »»♦ NO FILTER LENGTH FOUND IN SPEC FILE 
25 ALARN_aN 

SET TIMER 1 FOR 1 -SECOND .. 
- WAIT FOR TIMER- 1. . r. .'/'s; ... • : 

Ai_ARrt_oFF ; V "--- - ^ 

MSS*=" ENTER FILTER LENGTH (MM) 

GETKEY ! GET OPERATOR RESPONSE., 
FILLEN%«VAL(IN$) • CONVERT-' TO .NUMERIC ' ; ; 

.END while!.. ;^'.7^^^Ai-:r;i : .. '•• ... 

ELSE - ! -S-IFr-BARCODE ^NOT - FOUND. , i -jv- .::-^-^^^^ . , ■ ; 
SPECFCaG?*® f -: RESET: BARCODE 'FVAG J i. • '; '7: • . :-• * 
. CLOSE '-WORKLIST" J ' ' 1 " ^' ' \ 

•DISPlJAY,:.^,.-• - i :.r: .• - ■v^^>.-^U■iv:Viii;^;;^;./-. -.^ 

'DISPLAY/.*;;: ^:; ; in this list * 

. . D ISPLA VU^ ^^i},^- ]fb A fjwu^ii.'T..^ ERAS ING .TEST- iSPEC IF I CATION . Fl LES . r 

"'•TT'glSPLAV:.:.:^..--..^:^^^^ ... ... . 

CWD«»'!MO WORKLISTa-FOUND,-;: A^Vd^ > . 

. WRITE ;CMD« TO. ;WU=:il^r2TtJi S^ - .. 

CLOSE >i4LFiL£-*:Xf^^"r^^^*^"v;: -^'t. l'u iI'^T^Iir' : ^ 

DOS WLERASE. ! .ERASE . WORKLI ST AND ..SPEC .FILES . 
END IF- !- IF - BARCODE^" FOUND rli^ • - ' 

REM END IF I IF WORKLIST FOUND • • ' . 
END PROCEDURE i 5^ Vv^^; ' "i"^ ' . tv^.t-^..-. 

40 . . V, ^iisc«i<?v;j.;-.3^^^ 
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PROCEDURE^GETKEY^^ ^^^^^ _ ^ ^^^^ ^^^^ KEYBOARD QpHASfiCTER flT TIME. 
1/29/SO WBA ^ 



P5 END WH 

REM ' DISl 



|CEY$=" O" 

V^ILE ftSC(KEYS)<>l3 ! UNTIL CPRRIA6E RETURN INPUT 
DISPLAY MSG* J 

MiiMCTQTn^sit • SET FLOB TO GET NUMERIC DftTO 
KF'Y* « INKEY* ! GET KEY 

irflSC<KEY»)<>13 THEN • IF NOT CfiRRIflGE RETURN 

?^"<k^<Ki^:;>l7f"SSo°^^^*'<=3> THB. : I. NUMERIC C»«R«CTER 

IN»=IN»-H<EYS ! FORM STRING 
ELSE 

KEY*"**'^" 

NUMERIC%=C ! SET FLAG FDR NON-NUMERIC DflTft 
DISPLAY. 
DISPLAY 
DISPLAY - 
". DISPLAY 
END -IF 
END IF 
END WHILE 
ilLE 

IN* = -?*IN$ 
SET TIMER 1 FOR 2 
WAIT FOR -riMER 1" 



*♦♦ NUMERIC DAT« REQUIRED ***- 



( 
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PKCCEDURE LDSPRQS 

D6=DftTE5-^" "*T:r^E3+" -f:-..)G£T DATE flWD TIMZ ( 

PROBS=DS+PRCB« ! ftDD PRQELEi'! KsaSRGH TO STF.ING 
10 'F PRDBCTR^^O THSN ! IF NO ENTRY LuC-cuD Y^i 

WRITE PRGBS Tu "T??DUELE. CnT" 
ELSE 

END IF 

CLOSE "TROUBLE. DAT" 

PRDBCTR>t=PRQBCTR-*C+l ! INCREMEiNT PROELE:-: CCUM^rt 
*5 END PROCEDURE 
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! THIS PaCCEDUaE MOVEa^. jGA.~STTE FRC?l THE 
! HOPPER 



10 



15 



20 



53= INS ! READ IN^uT 
£ND WHILE 

:r S3 = 1 THEN 

SW6 ON ! TJRN CN HCPPE.=x 

WHILE £3=: ! WfiiT FOR HOPPER TC CD «C . I 

S9=IN3 
END WHILE 

SWSJDFF ! TURN HOPPER OFF 
REM HOP4 ! MOVE ROBOT INTO POSITION! 
WHILE 53=^0 

END WHILE 
FEEDSflKP ! 
END IF 
END PROCEDURE 



WAIT FOR HOPPER TO FliNilSH 



PRIME SfiKPLE FEEDER 
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. : . . . ■ ::■ •.■ . 

.-. , •. •• --^-..-Vi^-jCj!.-:;*-.;,-.: 

. . -. . . - . ... . ^J:^: : ^ v ■- ■ 
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PROCEDURE FEEDSflMP 

SEN DISPLAY "FEEEGRMP" ( ' 

FEEDCHK ! WAIT UNTIL FCc^JEn IS NOT EJ5Y 
Sa=lN3 ! READ FEEDE.^ STATUS 
S£ - 1 THE>: 
Sy7_0N ! TU«?>f CN FEEDER 

SET TiME."? 1 Furt £ SECd'^jD*: ! WAIT FCf^ FEEDES 
WAIT FDR TI.rER 1 

S'u:7__QFr ! TURN FEEDER OFF 

ETJD IF 

REM DISPLAY "END FEEDS AMP" 
END PROCEDURE 
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PROCEDURE FEEDCHK ^ 

sa=INe ! RZfiD INPUT 

SW7_0FF ! TURN OFF FEEDER 
REM DISPLftY -FEEDCHK " ; 

^F Sa=a THEN 
DISPLftY 

DISPLAY -WftlTING FOR FE£DER TG FINISH" 
END IF 

WHILE sa = ©• ! DO NQTKINS 
S6=^INfi 
REM DISPLAY SS; 

SET TIMER 1 FOR 1 SECOND 
UniT FOR TIMER 1 
END WHILE 
END PROCEDURE 
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PROCEDURE DISHEADR 

CLEAR 0S ^ 

mmf^A^-A^c, • ScT LI?4E TS* DISPLAY « C" EftKPl-HB W 

OISPLPY DATES, TIME* 
*;tn DISPLAY 

t)ISPLRY "BARCODE = " j BCCDE3 

DISPLAY -SAMPLE SIZE " j Sa-nrlG'/-, ; 

DISPLAY -CIGAKETTS LZ.\GTH = - j CIELiN-/, " FILTER LENGTH = ' i = 
DISPLAY 

DISPLAY " CI 6 LSiN TCT RTD VENT CIRC rIL L=.N 

CURSOR MUMSAMPy., 6 
DISPLAY " ("+TST1-/.*--) " ; 
CURSOR NUMSAMPy., 17 
D I SPLAY " < " +TSTa:C+ - > " ; 
CURSOR NUKSR?1P3C,27 
DISPLAY " < "+TSTA'iC4.- J - ; 
CURSOR NUMSAWP:^, 35 
DISPLAY - (-+TST3/.+-) "i 
CURSOR NUMSAMPy., 44 
DISPLAY ( ••+TSTS5t-».'') - ■ 
CURSOR NUMSAMPY, S5 

DISPLAY " ('•+TST6:ft+-) ! » FRTD SARPLE3 
REM SET TIMER 1 FDR 9 SECONDS 
REM WAIT FOR TIMER 1 
END PROCEDURE 



! DISPLAY t; CIS LHN SAMPLES 

J # CRTD SAMPLES 

! » VENT SfiI»iPLE3 

! 4» CIRC SPnPLES 

! « FLEN SAKPLES 
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^"?'tmI5%R^EDURE feeds #5fl«PLE FRO« THE FE^D HOPPE@ ^^^^l^""^ 
; PT THE LENGTH CAKErViS USED TO DETECT Tl^E Pr^sf^ ^ T.-.E o.^rVLH, i 
: IF REQUIRED, THE LENGTH IS REOD AND RECOnDED. ^-.I^^.^^^lbr^i^..^^. 
' : ieTECTED. T^^E SYSTEM WILL ATTEMPT ^ OTHEH FEED5 B.FOn. IN^.Cfi.^ 
10 PROBLEM ftND HALTING CPERATICN. THE C?E?.r..u.-. Co.h T^n.^.. MfiK^ O 

! ABORT THE SYSTEM OPERATION 

SPEED 3 
OPEN 

TRY_CTR*«« 
FAULT*—" " 

^^EtC^^^^T ;^^rs.'S^t^^:^^^^^^^ — E AFTER TESTING 

IF VAL(CLENDS) < 77 THEN ! IF SArtPLE NOT THERE 

FEEDSAMP • FEED SAMPLE OUT OF HOPPER 
END IF 
REM H0P4 
CONTINUOUS 
20 HOPS 

HOPS :' - : • ' 

END CONTINUOUS 

WHILE VAL(CLEND*) < 77 

GETLEN 1 SEE IF SAMPLE PRESENT ♦♦♦♦♦♦ -^^^^ 
IF VAL<CLEND«) < 77 THEN ! IF SAMPLE NOT PRESENT 
TRY CTR*=TRYj:TRlt+l 

IF TRY^CTRlt < 3 THEN ! IF NOT THIRD AT i eMPT 

ALARM J3N ! SOUND ALARM - . ^ . 

SET TIMER 1 FOR 1 SECONDS — 
WAIT FOR TIMER 1 . w 
ALARM_OFF . . ,.v^. ^ • 

FEEDSAMP. ! . TRY AGAIN TO ffEED SAPpLE 
SET TIMER i FOR 2 SECONDS ^ " 

WAIT FOR TIMER 1 " qV-{. ' ' - - ■ - -~ . 

ELSE' • • ^ :V ' " Z . * 

FEEDCHK ! WAIT FOR FEODER^Tp STOP - 

DISPLAY •• . • -tH-?^^?^^^^^:?"' ' * ■ ". - Y'"^ ' ' C-^^' 

DISPLAY - • " >'r} ■ ' ^- ' 



25 
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- DISPLAY '•CHECK FEED-WEf«T:U)Nrr^,r^'f- / --t irl'^'^X-. ' . - '-C^^ y 

DispjLflY -CHECK FOR sampces nu j^:^^^^^^ . ^^ ; i^; ^1:^ n 
^® SET TIMER 1 FOR sp^^^^^^H yc^^ ' " 'r*:^ " ; / 

eSrr^^'^ctVerator^s^ ^ 

IF F^Ti=-C" THEN ! -^IF^TO CONTINUE WITH THIS BARCODE . ^ - - 

TRY_CTR*^0 ! RESET COUNTER; l.'-, .... - 

FEEDSAMP 1 FEED .AGAIN . ^ " - v.- ... t. -./. '. I . ' i , - .. - . 

EMD IF^* ■ • .• I ^Y.t^^ ■ i^^ '-^ :■ i'' ' ~ - " - 

^ IF FAULT* <> -C- THEN r IF: NOJ- TO \W»T;N^-^^ 



45 




50 TSTAJt^ 
_lTSJ5*sa 
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END IF 

IF FflUl-TS () "F" THEN ! J^^OT GGING TG NEXT BflftCCDE 
IF FnULT5<>"fl" THEN iMp^ NOT RBGaTLNG nlS^ 
SHM PRINT "PICKING UP SAMPLE ";TIM£* i ***** 
RLEN ! GET AND SAVE LENGTH DflTfi **** 
*0 HOPl ! MOVE TO PICKUP PT 

CLOSE 

S:H-/=: ! SET FLPiS FOR Sfli^tPLE IN HVsND 
END IF 
ETJD IF 
HOPj 
H0P4 

15 REM PRINT " PICKJP COMPLETED -;TIME« ! ***** 

END PROCEDURE 
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• THIS PROCHDURE GETS 7p) OPERATORS S I. M STRICT I CN 3 C^-R/ T«=^ -^E^' Sr,o..^„ 
. DO FOLLawiNG DETECT ICif^OF ftN ERROR. THE CHG^C^S f^W^^ _ 
; - TO fiBORT TESTING OF THE CURRENT BflRCCUE AMD S.ftl^T -^^"/^^ 

^ ; "A-' - TD RSGRT TC3TING OF THE CURr.ENT DPr.CCLE fi«D RE?:«:::I.-^ c;^..C0DE3 

"C- - COMPLETE TESTING OF THE CU.-RE>4T BARCODE 

RLfiRW_CM ! INDICATE CCCURflNCE OF EKRCR COrOITICN 
SET TIMER 1 FfOH I SECCNDG 
UAIT FDR TIMER 1 

?f''eRRSTOPS=-T" THE^^ ■ IF STOPPING ON DETECTED ERRORS 
FfiULT*="" 

^"fRULT«=-S- ! SET FAULT RESPOMSE TD SKIP CURRENT OPERATION 
END IF 

WHILE FALfLTS^"" 

Sii^^ -ENTER C TO CO^fTI^IUE TE3TINB OF TH£ CURRENT BAR^^^^ tKE 14EXT 

DISPLAY - F TO STOP TESTING OF THIS BAKCOE^E AN^ J^t'^JJhJl^^ ' 

SiSPLAY,-:-. . .ft TO. ABORT TESTING OF THIS AND ALL REMAINING BARCODES-. *. 
DISPLAY 

INPUT. "WHAT SHOULD ! DO"; FAULTS . . - 
DISPLAY . 
CASE FAULT* 

DISPLAY -CONTINUING TESTING- 
REM FEEDSAMP FEED AGAIN 

^^ISPLAYi-AbORTING THIS BARCODE AND GOir^G TO^TJ^ NEXT" _ 
PROB*-- .SAMPLE ABORTED BY. OPERATOR" ! CREAic. TROUBLc. Mc^SoAG^ 

■ LOGPROB rt: LOG ^IN TROUBLE FILE . . ... 

- SAWCT*;il-4L' SET~ FLAGS AND COUNTERS TO ABORT THIS BARCODc 

' / ^TSTH^t^^Jp-^^^-i^- ^^^'v-^r^:; --^v . • 

/V:-.tsx:^f^il;:ri V ;v.L-.v;- V" -""^^^ ... . • . •* 

• f^TV^T^^ifr-vii";* V ' ■ 'T'^-^ • ' 

• --'V TErT^*¥0. N ^: *. /*....■..•.. : . . -. ' . \. 



• i: ^Disp^^^^Jf'^ i^Ll- REMAINItOB BARCODES ^ -? .TcS;^ ^VJ 
: rpROB*£:- %UN- ABORTED BY.aPERATOR" ! -CREATE TROUBLE MESSAGE : S -e r'- Vti; 

LOGPROB.!- SAVE IN-TROlffiLE FI^^ 

• ./rSAMCTi»iJ^>?: • . • ■ -.*,• 

- tsT23tFO^--', V ■ : . _ " ' J ' i' . . . .:: 

.:TST3*a©^^. 



-^TST^sc^o^ir.i: i. '■ 
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PROCEDURE BETLEN ^, 

! THIS PROCEDURE READS X ROD LENGTH CRMEKft RND CQNVg^TS THE REODING TO A 
! LENGTH VRLUE. THE P Gh PIXELS TO THE BEST LEFT OPRi^DGE IS RECEIVED FROM 

• FROM THE CflMERfl, WITH 239.99 REPRESENTING THE RIGHTnOST EDGE OF THE FIELD- 

• QF-VIEW, AND 0 REPRESENTING THE LEFTWOST. THIS Vfil_UE IS CONVERTED TO KM, 
WITH SO MM BEING THE MAXIMUM FIELD OF VIEW. THE VALUE CALCULATED IS ADDED 
TO THE OFFSET OF 75 MM, AND IS ROUNDED BY .32:5 MM, TO GET THZ .NSmREST 
HUNDRETH MM. 

DEFINE CL« AS CLEN 

CLS°**XMZ" ! SEND * WAKE UP* MESSAGE 
REM CURSOR £2,40 
REM DISPLAY CL«; 
SEND CLS 
RECEIVE CL« 
REM DISPLAY " ";CL*; 

REM CL»-'*XTL9" 5 MESS TO SEND RIGHTMOST LEFT DARK EDGE 
CL»="XTLC" ! MESS TO SEND BEST LEFT DARK EDGE 
20 REM CL«="XTWBC®- \ GET BRIGHT WIDTH 

REM DISPLAY - ";CL«i 
SEND CL* - 
RECEIVE CL« 
REM DISPLAY " "jCL*; 

CLS=-T** ! SEND MESS TO TRANSMIT DATA TO GAUGE 

REM DISPLAY " -}CL*; 
25 . SEND CLS 

RECEIVE CL* I RECIEVE-CIG LENGTH DATA 
REM DISPLAY." -jCLS 
REM DISPLAY rCLS = "5CL« 
_ CL£NDS«RIGHT«(CL«,6) ! GET RID OF UNWANTED CHARS 

RL«23g.Sg-(VAL(CLEND«)) ! CONVERT TO VALUE a 239. 9g«RIGHTM0ST, 0=LEFTMOST 
^ RL=((RL*50)/239.9S) +75.005 .! DO MATH TO CONVERT CI6 LEN DATA 
30 REM DISPLAY RL 5 

REM RL^VALCCLENDS) 1 USE THIS CONVERSION WHEN READING WIDTH' " 
REM RL=?rt RL»50)/239. 99) • ' 

REM DISPLAY ?*RL = "fRL . ' ^ . 

■■*:CLENb*=stR»<RL> .: r'' ^::r - • . - . . .-^ ^ • . -/^^^ ■ 

REM DISPLAY rCLENDS • ";CLENDS : 

— • • DFrpfi'-'*': '' - • - • '• ^ ■ '■ • ••• • - ' •• - - : • • 

35 -DECLOC«=INSTR(CLEND», DECPT«)^-I iFIND^DECIMAL PT. — : - r-^-^ -—-^ ^ = ' 

• CLEND*^VAL(DECLQC*) ! CONVERT POSITION OF DEC PT • ' ^ ^ ' 
•"■IF.CXOiDi>0 THEN ! IF DEC PT TOUND '\ * ;• . • . V - f fV j . . - • • v- 

CLEND*«MID»<CLeND«,2,CLEND*-»-lJ ! STRIP OFF CHARS BEYOND 2ND DEC PLACE 



40 



r 



Ct-END«=CLEND»+-.C0- ! ADD 2 DEC PLACES ' f ' * 

END IF. • : ' / ' . . ^ :..-] 

MAN1*--LENGTH » ••+CLENb« . i 

DISM«iUL:4 DISPLAY LENGTH ON MANUAL CONTROL DISPLAY . . , .r ^ 

REM DISPLAY ^•CL£ND«.= r |CLEND« :; '/V : ' *. ■ ' * rf : -" '" - V ; * -3 ? " X:.: 

REM^SET^IMERH -FOR •! SECOND r-i--.'> »V*- ^ V<:...v-. - r.- - fr^v-.;-: ^:.ii!?.*>v V ->:.7^:9'^i? j 

REM^MAltftOR^IMER 1- • V//*;i Ji. ^j: J ■ • . ; -.v^,; .:--•!; 5r>.^j^E?? 

endVprocedure^5?72.^^: . \ ■^i^-^:r,^':,::J':iL > / jr .• -f^i^j^lk:^^^ v^xiS^^ 
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PROCEDURE DISKArJL'L 

! THIS PROCEDURE DISPL<^ THE MESSAGE KflNl^ Qi4 TriE 
I DISPLAY. 



COKTRul. STfiTIGN 



10 



15 



DEFINE KANS RS MANUAL 

ESC«="\33** ! ESC CHARACTER 
REM TERM*«"\0£" ! TERMINRTOR * 3TX 
;nEK M«="»" ! COMMfWD TO PROGRAM FUr^TICN iKETf 

CLK*=" 

MANS^CLRS 

SEND MAN* I CLEAR PREVIOUS DISPLAY 

MANS-MAN19 

SEND MAN« 
REM SET TIMER 1 FDR 2 SECONDS 
REM WAIT FOR TIMER 1 
END PROCEDURE 
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PROCEDURE RLEN 

REM THIS PROCEDURE RECO^S? ROD UENoTH. IT fiwSO COMRP^^S THE LENGTH OF THE 
REM FIRST CIGflRETTE IN \|5E SftmPLE TO THE EXPECTED Lag/TK. IF MOT WI THIiN 
REM RANGE OF THE EXPECTED LENGTH, fiN ERROR IS INDICATED. 5/15/SG UBA 
Pfrt PRINT "MEftSURING ROD LENGTH ";TIME« ! ***«-* 

tiEFINE CL« flS CLEN 
REM GETLEN ! READ ChMEKA AND GET LENGTH 
REM CLENDLEN-^-LEN ( CLENDS ) 

REM CLEND«=»LEFT*<CLENDS,CLENDLEN;6-1> ! STRIP OFF UNWANTED DIGIT 
REM DISPLAY CLEND^ 

REM PRINT " MEASURING ROD LEN COMPLETED " ; TIMES • ***** 
IF VAL(CLENDt) < 124 THEN ! IF SAMPLE PRESENT 
*5 REM PRINT "CHECKING FOR LEN ERROR ";TIME« • ***** 

IF <RaDCHECK*=l) AND (ABS ( VAL (CLENDS) -CIGLEN'/) > 5) THEN 

! IF DIFFERENCE BETUEEN ACTUAL AND EXPECTED L&J6THS > 3 MM 

RODCHECKX=0 * CLEAR ROD CHECK FLAG 

DISPLAY 

DISPLAY -MEASURED ROD LENGTH IS NOT WHAT WAS EXPECTED- 
DISPLAY - ACTUAL ROD LENGTH = -;CLEND5 
20 DISPLAY - EXPECTED ROD LENGTH = ";CI6LEN% 

IF ERRSTOPt^-T" THEN ! IF STOPPING ON DETECTED ERRORS 

• ERRRESP ! GET OPERATOR INSTRUCTIONS FOR UHAT TO DO "v 

CIGLEN»=STR» (CIGLEN3C) " ! CONVERT EXPECTED LENGTH TO STRING 
PROB«=-ROD LENGTH-" ♦CLEND*'*-'* ; EXPECTED LENSTH="+CIGLENS ! TR0U3L MESS 
L06PR0B I LOG IN PROBLEM FILE 
25 * ' END IF . - 

'* END IF.. . :; . : 

R0DCHECK9C=0 ! RESET ROD CHECK FLAG , " ^ . - •=? 

REM PRINT ■ LEN ERROR CHECK COMPLETED "iTIME*. ! **♦**. 

IF <RLFLAG = 1) AND <TST1«>0> THEN ! IF ROD LENGTH REQUIRED 

PRINT -DISPLAYING AND SAVING ROD LEN DATA ";TIME* I. / . r 

REM CURSOR - (Tl%t?17)+7,6 ! -POSITION CURSOR 
30 '.^ :_: CURSOR ^^CDLINEX© 17) +7,6 . . . . . . 4' 

'display, CLEND*; ,! /DISPLAY.DATlA / *- '^ 'V 

' . Tl3t=Tl*'ti •! INCR LOOP CNTR > 
REM UF. Tl* « l.THEN . . r 

REM ■ ."WRiTE tLENb* to "CL.'dAT" !* PUT DATA IN FIUE' --r^ . ^ ^> . ; 

■REM ■ .;else.'\1s^^" .... L: ,1; J..; ' .. :.;.,*■ ■ • ;S: 

i~-:::i-^ppB^IK^^ENP» ''TO "CCDAT" ! . PUT DATA IN FILE ^ .. ..... ■ ^^J^-^ 

35 REM V'\EHD'lP^^'-'~T"^'f^^'V^ .^r... . .-r -^. . -.. u --^^ ^ ^v^„-;=i-sv^^ 

: • CLOSE ^CCDAT-.. ' " • . ' ' l"! 'l^viTS- 

' TST1*'«- tsri*-! ! DEC « OF TEST CTR . • * - ■ : - t"riT 

. REM . .PRINT " SAVING ROD LEN DATA COMPLETED -5TIMES ! »♦»♦♦ . . ' 

.END if:. : ... . . . . ■ ^ 

- END IF ' ' "V 
END procedure: . ''^A 

40 • * " , . . 1-':: .1 ". .'r 



-^-^-^^^^lij— ''"-^ .3-- .. .■ 
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^^°^tSiS%RO^RE is TD,^^1£CK the TOTOL. RTD INSTRU«E.Y;r^ErOn£^ATTE«J^T:N6 TO 
i TMcrpRT fi SAMPLE INTDVV. IT fiEfiDS THE MHTER flKD <Vi;fei»5P • ^ ^^LuiJ 03 J EC. 
: OU? IF IT FEeLI THRT something IS ALREADY IN T:-^ INSTRUWENT. IT READS THE 
,n ' METER AGAIN AND INDICATES AN ERROR TO THE CPE^^ATQR IF IT FES-S THA. 

SQMETHINS IS STIUL IN THE INSTRUMENT- 4/££/90 WSA 
REM PRINT "CHECKING IF CRTD IN3TR EWPTY "jTIKEs I **** 
SWSJDN 

READCRTD ! READ CIGARETTE RTD 
REM READVENT 

fF^W(CRS,>S, THEN I OR <VAL(D*>)5> THEN ! IF ir.STRUMENT NOT EMPTY 
SUl3_ON ! ATTEMPT TO BLOW OBJECT OUT 
SET TIMER 1 FOR £ SECONDS 
WAIT FOR TIMER I 

SW3 JOFF . . 

FAULT*-""" 
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^LE^^^TS - -T- ! CHECK UNTIL NO REPEAT REQUIRED 



SW2_0N 

READCRTD ! TRY AGAIN . : . . . .. — , 

REM READVENT ..... ^ • 

-?^^tS^CCRS)>5) then ? or (VAL(DS)>5) THETv ! IF^ INSTRU«EI>IT STILX NOT ' 

'dJsPlSy -there appears to be SOMETHING ALREADY IN THE CIGARETTE RTD 
'' ' DISPLAY -INSTRUMENT." 

DISPLAY -PLEASE CHECK t IT. t-.r." " • ' = 

ERRRESP ! GET OPERATOR' S .INSTRUCTIdW ;. ; 
IF ERRSTOP«--F- THEN ! IF NOT STOPPING ON DETECTED ERRORS 
PROBS="CRTD NOT EI^TY-' ! SET TROUBLE WESSABE 
UOGPROB ! SAVE TROUBLE IN :FILE.:FOIRiWORKSTATJ^ 
' ~ . REREnTS="F.-' ! '.SET TO lEXIT 'LOOP,::",-::;. ' ! I .!., - - . 

.... END,iii.' , '/:r^''^r'j^.\s^^':' •- . "'•■^^T'^^^ ' - 

. REPEAT««-F- ! SET TO EXIT LOOP ^ . 



END IF ■ -*■ ■ - ■ _ . : .-..^ ^..i^i^^z^... . : -. ^ •.}--^././-:.C^r.r::^}:<^S>i^^^:Jtr . -I- ."-^ 

rEM^I^ INT ' ^ I N^ i'K^CHEgjJJUWIL^i^^ 
END.PROCEbURE^iL*-". "^-^A. ' • i 
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PRDCEDURE TOTRTD 

! THIS PRDCEOURE READS /TJ^TAU RTD AND VENTILATION IF /^QUIRED, DISPLAYS 

! THE DATA. 1/13/9(3 Vi£/ ■ 

I 

P^M CRFLAG=1 ! REMOVE AFTER DEBUG 

'Kth TST£5t=l ! »•♦* 

i^EM DFLflG=l ! 

REM TSTA%=1 * *♦*♦ 

SPEED 6 

CRTDLOAD 

IF (CRFLPB=1) PND (TST25O0) THEN ! IF CRTD TEST REQUIRED 
REAOCRTD ! GET CRTD DATA 
CURSOR ( DL I NE'A&i 7 ) +7 , 1 8 
DISPLAY CRS; 

T2%=Ta%+l ! I NCR LOOP CNTR 
TST23t=TST2«-l ! DECR CIB RTD TEST CTR 
APPEND CRS TO "CRTD. DAT- 1 SAVE CIG RTD DATA 
CLOSE -CRTD- DAT- 
•REM PRINT - SAVE COMPLETED -;T1ME» ! ***** . 
END IF 

IF (DFLAB=1) AND <T5TV/>0) THEN ! IF DILUTION REQUIRED 

READVENT ! READ VENT - DATA . * , , . ^ . . 

CURSOR (DLINE?C©17)+7,2a 

DISPLAY DS; ' ' 

T4X=TA;Cfl ! I NCR LOOP CNTR 

TST43fc=TST4%-l ! DEC DIL TEST CTR 

APPEND D« TO "DIL-DATt! I SAVE DIL DATA 

CLOSE "DIL- DAT" 
REM PRINT "SAVE COMPLETED "5 TIME* ! ***** 
..END IF ■ " . 

( CLOSE 

-SW2J0FF ! DATA TAKEN . TURN OFF VALVE . 
SPEED 6 ■. r '.j.i.-.r ' 

CRTDUNLD ^ UNLOAD INSTRUMENT ,--^,t..r : . - 

END PROCEDURE • / X-^;^;^- i "-^ ^ j^:^;.;. 7 - > - v ' 
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PROCEDURE REfiDCRTD 

! THIS PROCEDURE REfiDS/g^E CRTD METER DATA. 17 S£NCr7v;-;E » XS- WESSflGE TO 
! SEND DflTfl. THE PROGfiS^ UfllTS IN UOOP UNTIL T:-i£ N^I/fFERENCE BETwSEN S 
; CONSECUTIVE READINGS IS LESS THPN 2. IT THEN SAVES THE LfiST READirjS fiS 
10 • THE DATA, THE DftTfi IS FOfWiTED FOR FUTURE U*5il. £/3/^:« WEB 

DEFINE CR« flS CPDI 
DEFINE CRT5 flS CPDI 
REM SET TIMER 1 FOR .3 SECONDS 
REM WRIT FOR TIMER 1 

DIFF=20 ! PRESET THE DIFFERENCE IN REfiDZWGS 
CRL-© 

15 WHILE DIFF > 1 ! WAIT UNTIL DIFF IN READINGS < 1 

GETCRTD 
END WHILE 

CR»=STRS(C> ! CONVERT BACK TO STRING 
CRTDD*«CR* 
REM DISPLAY CR« 
REM SET TIMER 1 FOR 2 SECONDS 
20 REM WAIT FOR TIMER 1 

END PROCEDURE 
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PROCEDURE GETCRTD 

i THIS PROCEDURE KEfiDS(7-NE CRTD METER DQTO. IT SETJDrJ^KE 
! SEND DATft. THE DfiTft^-S FORmPTTED FOR rUTUF.E USE. ^ 

DEFINE CR« AS CPDI 

DEFINE CRTS AS CPDI 

CRTS="XS" 

SEND CRTS : SEND CODE TO TX CIS RTS DATP 

RECEIVE CRS ! GET DATA 
rem DISPLAY CHS; 

CR«=MID5(CR5, 2,6) ! GET RID OF UNWANTED CHARS 

C«VAL(CR«> ! STRIP OFF LEADING ZEROS 
REM DISPLAY C; 

DIFF=ABS(C-CRL) ! GET ABSOLUTE DiFF BET NEW AND LAST R=.ADI.'aGS 

CRL=C ! SAVE LAST READING 

CR«=STRS(C> ! CONVERT BACK TO STRING 

CRTDDS«CR« 
rem DISPLAY CR« 
rew SET TIMER t FOR 2 SECONDS 
rem WAIT FOR TIMER 1 
END PROCEDURE 
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PROCEDURE REflDVENT 

! THIS PROCEDURE READS VETJTILfiTICN (DILUTION) M^gR D«Tn. IT £i£NDS T:-1= 
! »XS» MESSAGE TO SENDS^Tfl. THE PROGRnPt WRITS IN fl^QOP UNTIL TiHE 
! DIFFERENCE BETWEEN 2 CONSECUTIVE READINGS IS LESS TriflN £. IT THEfJ SAVES 
' THE LAST READING AS THE DATA, UKICH IS FORMATTED FOR FUTU.7S USE- 



DEFINE D« AS OIL ! RECEIVE BUFFER FOR DIL METES 
DEFINE DT« AS DIL ! TRANSMIT BUFFER 
REM SET TIMER 1 FOR .5 SECONDS 
REM WAIT FOR TIMER X 

DT«=-XS- I SEND CODE TO TX DIL DATA 
DIFF=20 ! PRESET THE DIFFERENCE IN READINGS 
15 CRL=0 ! CLEAR LAST READING 

WHILE DIFF > 2 ! WAIT UNTIL DIFF IN READINGS < £ 
SEND DTS 

RECEIVE D« ! GET DIL DATA 

D«=MIDS (0992,6) • STRIP OFF UNWANTED CHARS 
C«VAL(DS) ! STRIP OFF LEADING ZEROS 

DIFF=ABS(C-CRL) ! GET ABSOLUTE DIFF BET NEW AND LAST READINGS 
20 CRLaC 

END WHILE 

D««STR«(C) ! CONVERT BACK TO STRING' 
DILDS=D« 
REM DISPLAY D«; 
END PROCEDURE 

25 ' - • . 
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PROCEDURE CIR 

DEFINE CS flS CIRC (^7^ Q-) 

CIRLQAD ! PUT SRMPLE IPM-flSERMIKE ^ 
CIRCHK ! SEE IF SPMPLf IN LflSERMIKE 
XF SIH5C=1 THEN ! IF SAMPLE PRESENT 

SEND C« !SEMD MESS TO RESET GAUGE 
RECEIVE CS 

SEND C« ■ RUN LASERMIKE 

RECEIVE CS ^ 
^5 IF CIGLEN* > as THEN 

OPEN ! IF CIS > as, MOVE WHILE READING 

CI 
ELSE 

SET TIMER 1 FOR 1 SECOND 
WAIT FOR TIMER 1 

END IF - 
20 C=10 ! PRESET CIRCUMFERENCE 

UHILE <C < IS) OR iC > 3d> ! UAIT UNTIL CIRCUMFERENCE READ 
CS^-EOl- 

SEND C« ! SEND MESS TO SEND MEASURMENT 
RECEIVE CS ! GET DATA FROM GAUGE 
; C«=RIGHT«<C$,5> !GET RID OF UN WANTED CHARS 
C=-VAL(CS) • CONVERT FRCB1 STRING TO NUMERIC VALUE 
REM C-»VAL(CS)-«-.aS ! ROUND VALUE 

. . 'END WHILE - • 

REM CS=»STRi(C) !. CONVERT BACK. TO STRING . 
REM DECPTS*-.- . - . . ^» 

REM ' DECL0CS=INSTR(C«;DECPT«) ! FIND DEC PT • 

c^valcdeclocs) ' 

Iw-i . IF:C%<>0 then..! IF DEC PT FOUND 

REM C*«Mlb«<C», i;C**-l) « SAVE TO NEAREST . I MM fr- 
30 REM ELSE-a^V .1..! .IFrDEC PT NOT FOUN .-.V. 

REM C*^**"^'©*. " ! - ADD DEC .PT ; ' " . 
REM ENdViF . . V . .: . 

CIRD«rC*. - V : 

REM CURSOR .(T35CQ17) +7,35 ! POSITION CURSOR . .. » ; . V:r 

CURSOR^ (bLINE3Ct317)->-7,35, . . :^ - . 5 ; V 

— ^ri>-i s^rrc^r^^ — ..: . . . .. - — rr-^ — : — : f : — — ' -.^^ 

35 r IF 1vaL('CS> <i£ .then: ! 'I F^ ftLUE IBELOW LIMIT/ . 

. \i:^pLs^jStj^^;: . • . ^ ^i/ic 

: : SET. TIMEiR l 'FOR 1 SECONDS . . , . ' 

-.WAit. FOR TIMER* 1 v.. 
. :ALARMJDFF,.: . : .-.u v{->b.fV • . . * " ^ * 

DISPLAY : . . : < 

DISPLAY -ERROR IN CIRCUMFERENCE REAOINS" 
40 DISPLAY -C* = r;C*;VC » "jCj-. C» « - |C» . . . 

' IF .ERRSTOP«="T-- ! IF 5T0PP.ING ON DETECTED ERRORS - .v,.-? 
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: T336«^i-*rlV55!>llilCR: L0aP4CTR« 
-'APPEND^iro* 'to T.CD.WT?^ CIRCUMFERENCE DATA 

•CLOSE^^CD;DAT'J;!tJ^;?=*-r--»^-^^-^:^..': - 
.TST31C « TST3%-1 • ! OEC.« OF: TEST CTR 



END 
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PROCEDURE CIRLOAD ^, 

• THIS PRCCSTUaE LCfiDSTv/iE CIGARETTE ir^Tw Toe: 

I <= 85 Mr. LONG, IT 13 ^N'SEr.TED INTO TH£ Ir^STj^ur'.E.^ . 
J IS 38 Mrt FR0.1 THE TOEOCCO END Or THE CIGPKETTE. IF > SZ Kri, ,riZ 

• IS PLACED INTG THE INSTRUMENT PND r,DJu37uD TC THE -.-OPE.-? LETs^T:-.. 

.♦.EM CIGLEN-^=1£0 ! 
aEK SPEED 6 
SPEED 9 

IF CIGLEN* < 85 THEN ! IF < 65, DO NO. 
CONTINUCUS 
C3 
C£ 
C7 

END CONTIKaJOLS 
ELSE ! IF >«a5, INSERT fiLL THE WAY 
CONTINUOUS 
C3 



as FnK 



§1^ 



END MF 



IB 



■ CONTINUOUS." 

-.03 ! ilF-CIG LEN OVER 80 (mm) PUSH C2G IN 
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REM THIS PRDCEDURE CHE^) THE LflScRMIKE TG SEE IF R&«rPl-=: 13 Hi IT. IF fi 
REM SOMPLE IS IN THE BEttM, THE SZGMZNT EfinCR 13 TU^.^fc^ OFF. -.F IT 13 NOT Ir. 
. REM THE BEAM, THE SEGMENT ERROR 13 TURNED CM. THE STATUF- CF TXE S£Gi'^NT 
10 ,. "EM ERROR IS CHECKED BY READ INS THE PflRP>aETER3 l»i£3H«5E, .«H:c:-i :r;CLUD^= TliH 

ft^EM STATUS OF THE SEGMENT ERROR INDICATOR ON THE FRONT PfiNSL Or TriE 
REM LftSERKIKE. 3/6/SO W5R 
REM 

DEFINE CS fiS CIRC 
Cl«="12a" 

WHILE VflLICl»)>127 ! WfilT FOR SEE ERF.Cf* TO BE Ci-«1RED 
iS REM CERR%«0 ! SET FLAG FOR NO CIRC ERROR 

C««"209-. • MESSAGE TO SEND PARA«ETERS, INCLUDING LIGHT En K STATUE 
SEND C* ; SEND CODE TO TX CIS RTD DATA 
RECEIVE C» 

C1?C=LEN(C«) ! GET LENGTH 

IF C15C>3 THEN ! CORRECT RESPONSE WAS R3:EIV£0 
• C1«-RI6HT$(CS, IS) ! GET LIGHT BAR STATUS FROM MESSAGE 
C1S»LEFT«(C1«,7) ! GET MESSAGE CONTAINING SE6 ERROR* STATUS 
REM DISPLAY Cl» 

IF VAL(C1«)>127 THEN ! SEG ERR0R=12a 
= SIH%=0 ! SET FLAG FOR CIR ERROR 
DISPLAY • ... 
DISPLAY -CIRCUMFERENCE SAMPLE MISSING- 
DISPLAY -PLACE SAMPLE IN LA&ERMi:<E IF NECESSARY" 
ERRRESP ! .INDICATE ERROR AND GET RESPONSE 
IF FAULTt^-S" THEN ! IF tJNArrENDED MODE, SKIP 
Cl«="127- ! SET TO EXIT LOOP 

PROBS= "CIRCUMFERENCE SAMPLE MISSING" i TROUBLE MESSAGE TO LOG 
LOGPRQB ! LOG PROBLEM IN TROUBLE FILE 
/ ' END IF . 

. -ELSE 

. .-...SIH*-! !.. SEt' FLAiS FOR SAMPLE IN HAND 

: •^..:^^zJF..t;^.:::'^-:.^rj:::_-, --r- 

- v: END- IF;i. if V ,:f>: -;^:> r • . - ' . • 

END 'UHILE - • >.;-5:--;"^ ' ' - ':- / • ' . 

-REM -iSET.TIMER-trFOR^aiSECQND.. . - , , • . • * ' - y : - 
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REM/ ^WAIT. FOR, TIMER I 



END >ROCEpURE;^ ia;a^J^^fi£igj^j|v^ r> 1 
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CLOSE 
CONTINUOUS 
C2 

10 C3 
CA 

HMD CDN'TINUCUS 
PRCCSC'JRE 
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"■f^;-'^*^?3A5 ^Z^il'i'J^'^ ^ ^ 
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PROCEDURE FCO 

f THIS PROCEDURE REPOSpmONS THE CIGARETTE IW THE RCT'^JT HAND, THEN PLACES IT 
I IT IN THE FILTER CUTeE' DEVICE AND CUTS QFW TAB F^JeR- TO THE CORRECT 
! LENGTH 

10 Rt^ PRirrr "REPOSITION OF CIG FOR CUTOFF '•;TIMES ! 

CI6REP0S ; REPOSITION THE CIBARSTTE AND PICK UP BY FILTER 
REM PRINT *• REPOSITiav COMPLETED; MOVE TO CUTOFF "iTIKES ! ♦*»*• 
REM SPEED I 
REM SPEED 4 
REM SPEED a 
SPEED 9 
iS CONTINUOUS 
FCOS 
FC04 
FCOS 
FC02 

END CONTINUOUS \ " 

REM ADJl6s=35-FILLEN* ! FIND DOWN DISTANCE 
ADJ3C=3S-FILLEN36 ' . 
IF ADJ3C<17 THEN 

DOWN ADJX ! WOVE DOWN TO RIGHT DISTANCE TO CUT FILTER 

END IF : . , . r 

AC1_0N ! CUT FILTER OFF „ ' • ' ^ 

FCa3 

AC1_0FF . 
REM* SUISJON . 

REM SPEED 5"- ' • y ' r: . r ■ ■( 

FC07 • MOVE . NEAR JCT'; "'^ -/^^^^ ...... ^ 

_ADJ:C»46-FILL£N*. . . J !!. .... - 

{ ^F AD J/. (£8; THEN. . . . i " ; ; " • . : 

DOWN AD J* 7* MOVE TO -JET • * • 

END IF • • -r-.' " --A..""-' ' -| 

SW12J0N ' 'J: , : • ■ .. i 

30 REM SET TIMER 1 FOR SECOND * . ' . 

REM ' . . * .i- 

FC07 

SW12_0FF 

EL3 

REM SW1210FF; 
END PROCEDURE - 

35 . • - 
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PRGCSDURE CIGREP03 
SZM SPEED 3 

SPEED 3 
. REM SPEED S 

riGREP3 

OPEN 

CONTINUG'JS 
CIGHEPS 

END CONTINUDUS 
CLOSE 

CONTINUDUS 

CIGREP'4 

CIGREP5 

FCOS 
END CONTINUOUS 
END PROCEDURE 



G 
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L{'^ ;TH PROCEDURE. ON THE FIK3T/S\nE THROUGH, IT LOWERS 
TFinT rriE GAUGE HAS BEEN ZEKOED^^IT THEN RAISES THE 



PROCEDURE FUEN 

THIS IS THE FILTER 
I THE SPINDLE TO SEE 

. ! SPINDLE AND CHECKS TO SEE THAT IT RAISED. IT ftuSO CHECKS WHEN THE SPINDLE 
: IS LOWERED TO SEE IF THE GOUGE READS BELOW A CcRTPlN VOLUE. IF £0, IT 
10 ! DOES NOT CLOSE THE HAND, OSSUMING THAT THE SflKPLE WRS DROPPED. IN ALL 

: CASES, IF ANY OF THESE TESTS FOIL, THE OPERATOn 13 NOTIFIED IF IN THE 
! ATTENDED MODE, fiND fl PROBLEM IS LOGGED INTO THE TROUBLE FILE, IF IN THE 
! UNATTENDED MODE. IT ALSO CHECKS FOR «N ERROR MESSAGE FROM THE GRUGE 
! INTERFACE. ' S/E3/30 WBA 
DEFINE F» AS FUGAUGE 

IF FL2R0 = © THEN ! CKK GAUGE ZERO FIRST TIME THRU LOOP 
REM PRINT -CHECKING FLEN ZERO "|TIME» ! 

REP£ftTS=-T- 

WHILE REPEAT«="T» ! REPEAT UNTIL ERROR DOES NOT EXIST 
AC2JDFF 

SET TIMER 1 FOR 2 SECONDS 
WAIT FOR TIMER 1. 

SWIJDN ! TOGGLE SEND DATA SWITCH 
SWIJDFF 

RECEIVE F» ■ RECEIVE DADA FROM GAUGE 

IF <VflL(FS)>.Ol) OR (VAL(F«) <-.01} THEN 
RLARMJDN 

SET tTmER 1 FOR 1 SECOND 
WRIT FOR TIMER 1 
fiLARM_OFF 

DISPLAY . - 

REM ^DISPLAY F» - • ^ -. 

""bisPLAY:;" MAKE SURE FOOT IS DOWN AND RESET LENGTH GOUGE " 
IF ERRSTOP««-T" THEN ! :IF STOPPING ON DETECTED ERRORS 
INPUT " ENTER RETURN. AFTER RESETING GAUGE Z 
- ..l=UZRO=l.: *:; . . . • . v 1 .- 

•EiiiSE-- ?v ".-:.v -J ^-y, • ■ ■- • - - 

. -..:PRdB«=-^.FLEN. GAUGE NOT ZEROED" ! CREATE TROUBLE MESSAGE . . . 
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. LOGPROB J .LOG. IN TROUBLE .FILE 

REPEAT«=-F- ! SET FLAG TO EXIT REPEAT LOOP 

END IF - • . - 



END "IF 

35 END imiLE. r^-:/ ••. 'rv.^'L' "^^ ■. '••'■ •"•^ • 

- END iF^/ ' f ^ : y. •r.^. r r^'^V': • - '-^ 

F*="" ! PUT.NUL CHAR IN F» : . 
FAULT»="" 1. REBET FAULT. RECOVEiRY . STRING - ^ 
REPEAT«=-f""" •.'" •'* ■•.•:V-- 

WHILE REPBRt»».rT" ! .REPEAT UNTIU ERROR DOES NOT EXIST 

ACE JDN .! RAISE FOOT ON GAUGE : v I' . . 
^ SPEED 7t ^ zr> Tc ^^^^Ji-'ll-i^- ? - .. •.' ' VirXi.. 

SCT=TIMER i. FDR i SECOND : i^J^^^^^^k^-^^^^ ' ' .i. v . r 

...READFLEli W^m^kU':^ "X^^-^ Vm^""'^ • ^ - - - ^ v - 4 ^^^'^VJ H^:.::^; 

IF-siVAL (F»). XS5 ;^THEN = ! -IF !.6AUG£ iFOCrr -f^ot^UP - ^ -.-^.^ J ' - V - : -^f C- r^f 

• ■ w^JaN^tirflTTTEMPt.rto RAisEfFoon AGAIN rSLVi^/iV:^^^^^^ ■./^.:l•:^r:'U*^f^in.^5.* 
set.timerVi.for:! SECOND * r .^--yi rr • -r*:. *• : ' f 

45 "wait FOR TIMER :i * ^ i- 

I. . . .^vREADFLEN'.^ " ' - - -^^r r '• .."^^ Vr^ v r^r--->. ■:: •• . y ■ . ' . 

- -. — : V-ilFiiVAC(F«> '<85 THEN !^ 



50 

.-REM. 
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INPUT CORRECT PROBLEM RND ENTER (CR) TO CONTINUE ";Z 

^*"pROBS«-F® FOOT DID NOT 60 UP" ! SET^DUBUE STRING 
LOGPROB ! STORE IN TROUBLE FILE 
FAULT«="S- ! SET FLAG TO SKIP THIS FILTER 
REPEfiT*="F" ! SET FLPG TO EXIT REPEAT LOOP 
END IF 
DISPLAY 
ELSE 

REPEAT*="F" 

END IF 
ELSE 

REPEATS="F" 
Er4D IF 
END WHILE 
REPEAT«="T" 
WHILE REPEATte^T" 

IF ASC(F«)«69 THEN ! IF ' E' RROR 
ALARM_DN 

SET TIMER 1 FDR 1 SECOND 
20 WAIT FOR TIMER 1 

. ■ OLARM^OFF 
D I SPLft Y 

DISPLAY - ERROR HAS OCCURED ON BH IW INTERFACE: POWER DOWN "i 
DISPLAY "AND BACK ON " 

IF ERRSTOP»«-T- TI«N ! IF STOPPING ON DETECTED ERRORS 
INPUT * THEN ENTER < CR > TO CONTINUE ";Z. 
25 • . . PI SE 

• PROBS=-BH10O INTERFACE ERROR- ! SET TROUBLE MESSAGE 
LOGPROB I SAVE MESSAGE IN TROUBLE FILE 
FAULT«=-S*' ! SET fLAG TO SKIP THIS FILTER 
.v , REPEftTJ«=*F-.i:! SET. FLAf3 TO EXIT REPEAT .LOOP 

..-:-*-END^iF!,^: -x:"^£A^^---v " • : ' 

- * ELSE:.:l>^lE-.NOT;iIMTERFACE - ERROR . . - - ;■. : . 

30 • >RB»EAt^*E:?ri^ ' 

. ..'END WHILE .^Jvcp>C(^ -r^ ^ - y'- . -"^ • ^-'^ ^^q^-- - . * . ^ 

IF FAlh.T*<>.rsiATHEN ,L^;IF NO. FAULT DETECTED ^ . - • 



y..r:.:rj^:FUiSi^^!*i**^^ 

. ' •. .VEND C0NTINUaUS,:^i:^=3Kaf^:^.r- -^{;.n;/ ' - • . 

' • . ^ ■ "ftCajDFF - LOWER FOOT:;:^- - V 

. SET TIMER .1 -FOR: t.:SECOND - . ; • 

. • .. • l-WAIT-FOR. TIMER 1 ^1 :MAIT .FOR - FOOT :TO DROP : 

. :oPEN : -^'i V ^; • 

' :SET TIMER 1 FOR r l SECOND * . 
: -WAIT;FOR TIMER -1^! WAIT FOR READING TO SETTLE 

^ ^^.AREADFlJEfr^i^^^t^g;^^ ■ - ~- ' ' 



REM^-ri\?^aJRS0Ri^T5lc5liS^ * ' . . l"^^'*" t^'^f;? 

VV..:j;^cuRSbR^Di^N£^^ Vv.,:..:": 1.' ^.^^i^O 




..."LOGPRdB^TilBAVEiXri^ ..^j^:. 
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WMl 1 l-UK I i«'«ltH 1 ! UMil hUH l-UUI lU KMi'oki 

REM WIPE PLPTFORrt WITH HAND IF SAnPLH DROPPED, TO REMOxE S.qPiPLE 
CONTINUOUS ( (S) 

FL2 ^ 
FL4 

10 END CDNTINUaUS 

END IF ; NO FQULT DETECTED 
END PROCEDURE 
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(THE FILTER LENGTH GAUGE D«T('..^ IT TOGGLES THE 
ND THE DPTA, THEN WAITS TO WCEIVE THE DATO FROM 



PROCEDURE READFLEN 

REM THIS PROCEDURE REAE 
REM GAUGE INTERFACE TO 
REM THE GAUGE. 
REM 

FINE F« AS FLGAUGE 
SW1_QN 

SW1_0FF f TOGGLE SEND DATA SWITCH 
RECEIVE FS ! RECEIVE LENGTH DATA 
REM DISPLAY F« 

LENF5C=LEN<F«)-l 
IF LENF3t>e THEN 

F«=LEFT«(F«,LENF;C) • GET RID OP UNWANTED CHARS 
END IF 

IF VAL(FS>»8 THEN ! **•« REMOVE AFTER DEBUGGING; LEAVING PLUG IN GAUGE 

CURSOR 23,70 

DISPLAY F»| 
END IF 

REM F«=VAL(F«)-»-.OS ! ROUND VALUE 
REM F*=STR«(F) ! CONVERT BACK . 
REM DECPT*=*." 

REM DECLOC^INSTR(F«,DECPT») ! FIND THE DEC PT 
REM LENF<«VAL(DECLOC$) , ! CONVERT LOG OF DEC PT 
REM F«"Mlb«(F«, l,LENF9&-f>i) ! GET VALUE TO NEAREST TENTH OF MM 

REM . CURSOR <TS3C(ai7>:«-7, 45 

REM ' DISPLAY F*i . - . : - 

REM SET TIMER:! FOR. 3 SECOND ' . ^ . - 

REM WAIT FOR TIMER I • ;! . WAIT- TOR FOOT TO RAISE 
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• ■■■ ;• 
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•PROCEDURE FRTDCHK 

! THIS PROCEDURE IS Tof '}^ECii THE FILTER RTD I N-STii JP^Qt EEFCKE fiTTE?':PTlNG TO 
; INSERT SRMPLE INTO^T. IT READS THS METER WO TRVS TO BuOU T^E OBJECT 
! OUT IF IT FEELS THAT SOMETHING IS «LREflDY IN Tri= INSTRUMENT. IT DOES THIS 
• 3 TIMES AND SIGNRLS THE OPERATOR IF THERE 13 STILL SGiMETHING IN THE 

INSTRUMENT, IF IN fiTTENDED MODE. IF UNATTE«NDED, IT LOGS ft M*£S3AGE If>ITO 
! THE TROUBLE FILE FOR TRANSMISSION TO THE WORKSTfiTICN, A/£a/-50 WU-fl 
REM PRINT " CHECK IF FRTD INSTR EMPTY "jTIMEft ! ***** 
SUAJDN ! ACTIVATE INSTRUMENT 
SET TIMER 1 FOR 1 SECONDS 
WAIT FOR TIMER I 

READFRTD ! READ FILTER RTD DATA 
^5 REM SW4JDFF 

IF (VAL(FRS}>S) THEN I IF INSTRUMElsfT NOT EMPTY 
REM SW3_0N ! ATTEMPT TO BLOW OBJECT OUT OF • I NSTRUMENT 
REM SET TIMER 1 FOR 1 SECONDS 
REM UAIT FOR TIMER 1 
REM SU5_aFF 

REM FRTDUNLD ' ! ATTEMPT TO REMOVE OBJECT FROM INSTRUMENT 
20 TRYCTR3C=e ! INITIALIZE ATTEMPT COUNTER 

FAULT*""" 
REPEAT*="f"; 
WHILE REPEATSs-T" 

FRTDUNLD ! ATTEMPT TO BLOW ' OBJECT OUT OF INSTRUMENT 
SW4 J3N 

READFRTD ! READ METER AGAIN 
SM4_0FF . , • ' 

IF 7VAL(FR«)>5) THEN » IF INSTRUMENT STILL NOT EMPTY 
TRYCTR*=TRYCTR3C-«-l ! INCREMENT ATTEMPT COUNTER 
IF TRYCTR3C=3 THEN ! IF THIRD ATTEMPT - 
DISPLAY \ 

* DISPLAY rTHERE- APPEARS to BE SOMETHING ALREADY IN THE FILTER RTD 

DISPLAY^" INSTRUMENT- r -'" _ • 
DISPLAY,.«PLEASE CHECK if.*-^;V 1.. > , 
ERRRESpif !V^6Et-dPERAtOHr S INSTRUCTION 
IF :ERRStbPS^-F- THEN ! IF i«)t 

:PRaB$="FRTD not; EMPryrJv!pSCT, TROUBLE. ST^ 
' ILOBPROB lJdG PROBLEM'ir^ FiEe :' .' • ' • '* ' - ' ■ ' 
. : ',_-"*REPEAT*=^Ft^!;SCTv^F^ .. ... 

: — endMfi:.^ .1 /;• " " — --^^^ ■ ' ■' ■ ■ • 
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ELSE l-SIF^ INSTRUMENT NOT EMPTY, i.;;. . " 

REPEATS»f F" - 1 - SEX TO 'EXlT^VXXip r^f^ - i 



END IF.. .:tv. : : • . h - ■ 

END UHiLE}^.^(^[k ^ .--f^^- ^^•f^^T:f''S'?-?:)?:^^?^^ 
END IF • • ' ■ ■ 

REM ELSE ! IF MNSTRUWENT EMPTY 

SW4 J3FF ! RELEASE VACUUM . . . . - Y\ 
40 REM END IF •v'-5f.i:f*T>ir^^«£><ri;,...=^ ^ 

REM - PRINT. " ' ' " 
END 
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PROCEDURE FRTD 

FRTDLOftD ! PUT FILTER/^^V INSTRUMENT x 

REflDFRTD .' GET FIL RTL-JATA • V^/* 
REM PRINT " FRTD DflT« RCVD; DISPLAY «ND SAVE ";TI«ES ! 
10 P'^ CURSOR (T6yJ?17)+7, 56 

CURSOR (DLlNE7iei7)i-7, 36 

DISPLAY FR»; 

APPEND FR$ TO "FRTD. DAT" I SAVE FILT RTD DATA 

CLOSE -FRTD. DAT*- 

T&3t=T6:C+l ! INCR LOOP CTR 

FRTDUNLD ! REMOVE SAMPLE 
15 TSTG-/=TST6X-1 ! DEC LOOP CNTR FOR TEST 

REM PRINT " FRTD S«^PLE HEnOVAL COKPL TIMES ! 
END PROCEDURE 
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REM SPEED 7 
SPEED 3 
FRTD3 

CONTIMUOUS 
i. . FRTD4 
REK FRT03 

FRTC: 
END CDNTINtJCUS 
SU4_0N 

15 SET TIMER 1 FGR 1 SECONDS ^ 

WAIT FOR TIMER 1 ! WAIT FOR VftC TO HOLD FIL:c.R 
OPEN 

SW^J3rF ! LET FILTER GO IN flGfllNST PLUG 
REM FRTD2 
REM CLOSE 

FRTDl 

20 FRTD6 ! **** 

FRT04 ! 
REM CLOSE 

REM SET TIMER 1 FDR 1 SECOND 
REM WAIT FOR TIMER 1 
SW4_QN 
FRTD5 
25 END/ PROCEDURE 
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PROCEDURE REftDFRTD ^. 

• THIS PROCEDURE OCTIv' £S THE FILTER RTD INSTRUMEfv^v-'yiraD READS THE METER. 
! IT SENDS THE • XS» MESSPBE TO SEND DflTA. THE PROCariM WftlTS IN n uOQP UNTIL . 
! THE DIFFERENCE BETWEEN S CONSECUTIVE REflDINBS IS LESS TKfiiV £. IT THEN 
. ' SAVES THE LAST READING AS THE DATA, W.MICH IS FORPlfiTTED FOR FUTUriE USE. 

10 

DEFINE FKS AS FPDI : FKTD RECEIVE BUFFER 

DEFINE FRT« AS FPDI I FRTD TRANSMIT DUrrEf? 
REM SET TIMER 1 FOR -S SECONDS 
REM WAIT FOR TIMER 1 

FRTS«-XS" 

DIFF=20 ! PRESET THE DIFFERENCE IN READirJBS 
^5 CRL«0 ! CLEAR LAST READING 

WHILE DIFF > I ! WAIT LS^iTIL DIFF IN READINGS < 1 
SEND FRTS ! SEND CODE TO TX RTD DATA 
RECEIVE FR« 
rem DISPLAY FR*; 

FRSHilDS {FR«, S, 6) 
REM DISPLAY FR« 
20 F=VAL(FR«) ! STRIP LEADING ZEROS 

REM IF (F«0) OR <F>0) THEN 1 IF POSITIVE ... 

DIFF=ABS(F-CRL) ! BET ABSOLUTE DIFF BET WEW AND LAST READINGS 
CRL=F ! SAVE LAST READING v"^ . 
REM END IF . " , ' 

END WHILE 

FR*=«STR»(F) ! CONVERT BACK TO STRING 
25 reia' DISPLAY PR* 

r-em SET TIMER 1 FOR S SECOND ; . 
rem WAIT FOR TIMER .1 
END PROCEDURE 
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PROCEDURE FRTDUNLD 

SUA_QFF ; RELEASE F1l(- } 

SW5_QN ; OCT I VOTE EJECTOR TO ELOW FIUTES CUT OF TUBc/ 
SET TIMER 1 FOR .3 SECONDS 
*0 WPIT FOR TIMER 1 

SUS_OFF 
Zy.Z PROCEDURE 
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-PROCEDURE DOT _ 

REM PROCEDURE TO TRftN« ^r? DATA .-3.^ DOTaBfiSE USE- '^^f^^^ *S FORr^Rj^TcID 
REM INTO 1 FILE HRVING^NflWE XXXXXXXX. SftT, Wl-iERE >::<xV51<XX IS THE ftCTUPtU 
REM BfiRCODE OF THE SAMPLE. THE DfiTA IS THEN COPIED TD \LI:>5^\WCK.K DInHCTCSV 
-".EM FOR fiRCKIVING. THE STATUS OF THE NETWOi~K 15 Cr-:2C;<ES, iVcO iF OP^fXT^TlZl-if^L^ 
<£« THE DftTft IE TRANSMITTED TO G: Dr!IVE FOR RETrxIEVTiL EY THE WCRr;5T;;TiaN. 
REM IF THE NETWORK IS NCT uPEHATIDNOL, TI-Z DATfl 13 jfVvEC IS \LI;■J;^\^';0.^:^\ , C;," 
REM FOR TEMPCnflRY STORAGE. l/lS/30 '^Bfi 
REM 

WORKDR$="\LINK\WCRrl\" 1 DRIVE FOR ftRCHIVI.NG O.- DATA 
WSDDR*«"Gs" ! WORKSTSTIOiM DATA DRIVE 
CLEAR 
^5 DISPLAY 
DISPLAY 

DISPLAY " TRANSFERRING DATA FOR BARCODE " j ECODES 

REM BCODE^^^llSESS^A" ! ♦***♦» REMOVE AFTER TEST 
REM RLFLAG=1 ! ♦♦♦* 
REM CRFLAGs'l ! ♦♦** 
REM CFLflG=l ! **♦♦ 
20 REM DFLAG"! 5 ♦♦♦♦ 

REM FLFLAG= 1 ! 
REM FRFLAG^l f 
REM LINK*=::-UP" ! ♦«♦* 

BARCMDE. DATS-WORKDRS+BCDDES+"- DAT" 

D*="BC ■+BCODES 

WRITE D« TO BARCODE. DATS ! SAVE BARCODE IN DATA FILE 
25 D$="DATE— +DATE5 I GET -DATE Ar^ STORE 2N FIUE 

• URITE D« TO BARCODE. DATS 

T*="TIME •'+TIMES ! GET TIME AiND STORE IN FILE * . 

^RITE T* TO BARCODE. DATS 
( F RLFT_AG=i THEN • IF RODLENGTH., TESTED 

FOR 1* 1 TO saa . : - . ■ 

READ DATA* FROM -CL. DAT" -/ 
30 ■ -WRITE DATA* TO BARCODE. DAT« *• , . " 

. IF EOF("CL.DAT-> = 1 THEM" : ' . 
" I*=20O - - * 

. - END -IF ' ' •• VJ • • L. • • - 

• NEXT.I% ■ - • .. T^:-' . -r":. ^'l- V.^- .:. V': * ' 
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■ CLOSE "CL: DAT* 



IF CRFLA6 = 1 THEN ! IF CIGARETTE <RTD TESTED \: • - t.. : .'■/•'^ 

• - ^FOR I* « 1 TO 2«« - : : \ . - • ''. . 

READ DATA* FROM ."CRTD.DAT" ^ • .-I. 

WRITE DATA* TO BARCODE. DAT* ' 

IF EOF t-CRTD.DAT ") = 1 THEN . • ' '^r. 

ENS-XF 

• NEXT I«' ■ • . " 

CLOSE J"CRTD.DAT- I":..'-" 

END • " ' ^ - .-r •, •* .. ■ :1 . V" ^«^V,r --^.^ ' V- s-^-''^^^^ 

. IF: CFLAG ^« 'l'-THEN:l. IF CIRCUMFERENCE TESTED • - C:, J. •:: -t.^f 

... 'FOR^I* ^a,:i Vra. 200 : - -'^V . .-"v.. . r --v ; s.;^. -r^^i^d-^' 

: : "^"^ REftD:^ATA* 'FROM -•cb.'DAT'?2-.* r* * ' ''^-2^^'^^T-'^"'r^'"'''X'z$ 

' WRITE iWTA* TO •»ARCQ0EI DAT* * • ; - . "v :.r- ' V ■ ' r^-^'^j 

• IF EOFCCD.DAT") = 1 THEM - " . • ; f ; • ' t- 

45 . ■ : i3C«2ec . • . 

V '..-'Zwii-END iiF.:'-^' '': In, • ' J.*., il;. ' . .. ' :. , ... : i-i; 

• > : uj^'ci^sE.i!ibbiDAT".i..^'^.v-i!^r. ;:.irjv^ >I&^t:>>-s^^^^ '•■ - ■- :vi»v.^-.:v^-^ :-- = '■•'■f^. ■ *■ ■ . 

-ENO'rlFv^^J^^ '•V~'^'M'-''"-V— '-'^ '.•■■'■:;■-; '■'"*' ' .- '^<^?,•'• 
.,_IF-bFLAG.!«"i"THEN-! -IF-DILLrri^^ ..... . . i' 

- *-^:^FOR:i<i^i ^TO "EOT ■. ■ '■•^-li.^r -(frV ^. ...J : IL ■ 

50 -'.ii jr;.:READ DAT A* .FROM -blL.DAT*.;" ^ \ .-.j 
;rrJ:iLii^RilEJ)At^^^^ . ./\^. . .. ^ I.. ' - ■• * 

^7, ^9.0^ 
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END IF 

NEXT IX O r\ 

CL.QBE -DIL.DOT" ^ ^ ' 

END IF 

IF FLFLPG = 1 THEN ! IF FILTSS LEiMCTTH TESTED 
to FOR I5t = 1 TO 2C0 

REfiD DOTftS F.^Crc "FL. DAT" 
WRITE DhTAS T3 S.QaCOI^E. D«Ti 
IF EOF{"FL. DfiT-5 = 1 THEN 

I%=2Qt2 
END IF 
NEXT 1% 
iS CLOSE -FL.DflT" 

END IF 

IF FRFLflG = 1 THEN • IF FILTER RTD TESTED 
FOR 1% = 1 TO 2C0 
READ DftTfiS FROM "FRTD. DAT" 
WRITE DATA* TO BARCODE. DATS 
IF EDF{»FRTD-DAT-) = 1 THEN 

I3C«SC0 
END IF. 
NEXT 1< 

CLOSE-FRTD.DAT" 
END IF 

CLOSE BARCODE. DATS ! «»*«« 

CMD15=-C0PY "fBARCODE. DAT* I INITIALIZE CKD TO TRANSFER DATA 
REM' CI1D*-CMD1S+" .\LlNK\Ma?K" !.t:MD TO TRANSFER TO ARCHIV/S DIRECTORY 
REM WRITE CMD* TO "TRANSFER. BAT" i SAVE CWD 
IF LINK* <> -DOWN" THEN ! IF. NETWORK NOT DOWN 
CHECKLNK ! SEE IF NETWORK STILL ACTIVE 
. PMD IF 

IF LINK*«"UP'" then" ! ^IF- NETWORK - STILL ACTIVE 

CMDS=-CDMMAND yC ..COPYDATA ..*^WQRKDR*+% •'+ECODE**"- DAT»+", "i-WSDOR* 
REM^COPY. Tp SERVER . : - .J-.- , irr.l- • V.-« .... 
30 ELSE \IF: NETWORK. NdT-flra 

CMD*=CMD1«.#-- \LINK\WORK\TMP- ! COPY TO TEMPORARY DIRECTORY 
END IF ^'■'-t-y 7 - . ... 

WRITE CMD* TO -TRANSrei£. BAT^^vi ^ . : ' 

CPYP ROB i ; PREPARE .TO ;COPY.>RROBL£M FILE :.l : ^ f i. ! . ' * • 

. CCnSb ".l.lWNS^LH.jjAT?-^a- •. ^>-^^.JJ^.■^. ..^ .. — ' — 

DOS TRANSFER-BAT ?K .Sciaii|E'ifRAN^^ ' * ' " - - - • 

35 REM PRINT:-:^:.:^4:.-:i;^>^ • . ' " 

REM PRINT BARCODE, DAT* :i!;. PRlKrr^ARCODE OF DATA . 

REM PRINT - - -T..,^;:^:- .. . 

REM C^a)*«*'CdPY \PERL\*+BARCODE-"DAf»*T LPTl : ? • ! - «**«« COPY DATA TO PRINTER 
REM WRITE CMD* TO " TRANSFER. BAT.- 
REM CLOSE -TRANSFER, BAT" \-.^<,y^ 
REM DOS TRANSFER ♦♦♦hh* 1 i : : 

40 1 *=0 'r .)-'rH- "s l'^- . ^r: ili- 1 i=i nil 

DISPLAY^ " " 
DISPLAY 
END PROCEDliRE- 
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CCPYDfiTO.BflT 

: TO C3PY DPTfi riLE rncy/^fSTZ7ri72Z?i 7C3 w3;;KE7AT:a;c 

; :T RTTCyj-TS TC CCPY pfS/, TJiEW C:-l£C:'»3 TO JEil IF IT \s^3r3 . 

; I?^ G:. I? NOT IT ATTa-JPTS TO KECOPY. IF STILI. KGT EUCCiSHSLFU:., 

• tr CS?YS THE FILE TC TMP Llf^CTu-V/ FOH LfiTES C.-PYiiN^. C/i/iO WC-r^. 

fO 

tcho off 

i:^ EXIST y^Z-AZ SCTC FIr^J:EH 
copy -AZ . 

if EXIST %Z'AZ GCTC Fir^ISH 
CCPY \LINK\W0RK\3ta \LIN:%\WORK\Tr<P 
15 ' : finish 



20 



25 




55 



77 



BNSOOCiD: <EP 0500302A2J_> 



EP 0 500 302 A2 



5 



10 



REM THIS IS THE PAUSE ^^CK PROCEDURE. ( 
REM 

RS=R£fJDKEYS \ SEE IF KEY ENTERciD 
IF R$<)"" THEN ! IF KEY ENTERED 

WHILE RSO"" ! CLEAT. KEYSOflRD BiJrF£=t 
Rl$=sR« ! SftVE LAST HSY INPUT 
DISPl-AY n'^i 

rs=re;;d:<eY5 
end while 

Ir RiS»"P" TnEiN ! IF POUSE KEY E.-JTERti: 
'° ERRMODE : RLLGW ERRCR J10Z5E TO DE C-iAjNGED, IF «-:i=.OED 

END IF 
DISPLAY 
END IF 
END PROCEDURE 
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PRQCZDURZ ABORT RUN 

REM THIS PROCEDURE fiB(l^v;Jfe TESTIKG a- 
REM OF THE INSTRUMENTS- IT MOVES 70 71-^ 
REM AND RETURNING TO THE SYSTEM LEVEL- 
•^EM 

^Pl PR03S="RUN fiSORTED" ! 
r^ZIil LCEPRC3 ; STORE ?«3SAG£ IN TROL'SUE rlus, 

NESTl 

SYSTEM 
END PROCEDURE 
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PRCCEDURE CPYPrtOE 

REK THIS PRCCEDUKc CO? 3 THE T.^CUBLE FILE, Ir C.mE ;iT£ TC TKE 
REK DRIVE KKD TG m-JS U:CH:<3T;iTiaN. 2/2^/30 U&r, *^ 
LOBDR«=-\l-INKV._CG\" ! ARCHIVE i_CG DRIVE 
y»SLDRS="H:" ; UQRKSTfiTIQN LCG DuIVS 

If PROBCTK?:)© then » Ir OPEKATIOrifiL PR05LE:-: CETZCTID 

c:kdi«-"cqpy trgub:_e. DriT - 

TCGDE5=BCaDE$+".TEL- I FCHW Nh^IH C~ TriO'JELE rZ\-Z 
aTO*=CMDlS-H_DGDRS+TCCDE-5 I CCiClAND 73 CCrV TC A.-.C;ilV-I D-IVS 
WRITE CMOS TO "TRftJ^SFHR. BAT" 
IF LINK»="UP" THEN ! IF NETWORK fiCTIVE 

/C CCPYDfiTR -+LOSDRS+'\ •'+TCOCH5-5>", '•+W£LD^i5 




! CCPY TC TXP 
E-flT" ! WRITE CaKMAN'D 
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• PROCEDURE CL.^HCPa ^ 

\ THIS PROCEDURE CwSfl ^SAMPLES FROm 7»-^ FEED HCPr^..:.)fiT .H^ Eijll C- >\ rCOU, 

» IF SAMPLES HAVE KZENT-IIFT OVER. THE l_E.\GTH CANiZ.li^^ Z 3 U3o0 .0 DSVi^CT 

! THE PRESENCE OF fl SfiWPLE. THE SAWPLE IS ftETOVED R.JD D-^OPPED ON ..-IE Tk1S1.E. 

• 2/3/90 UBA 

SPEED 5 
aPE?< 

FmJLT«="" 

REM PRINT "FEEDI.M SAMPLE -;TIKEs ! ***** 
GETLEN ! SEE IF SAMPLE ALREADY THE^E 
IF VAL<CLEND$> < 77 THEN \ IF SfltTPLE NOT THERE 
f5 FEEDSAMP I FEED SPJ1PLE OUT OF HGPPER 

- END IF . 

GETLEN ! S£ IF SAMPLE THERE 

WHILE VALCCLEND*) > 77 ! WHILE SAMPLES ARE PRESENT 
H0P4 
H0P3 
HOPl 

20 CLOSE 

HOPS -'i 
H0P4 

• OPEN 

FEEDSAMP ! TRY AGAIN TO FEED SAfJ^LE 
SET TIMER I FOR 2 SECONDS 

•WAIT FOR TIMER 1 . . ' 

25 . GETLEN \ SEE IF SAMPLE THERE 

END WHILE 

REM PRINT ■ PICKUP COMPLETED TIMES ! «»♦♦♦ 
END PROCEDURE 
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Claims 

1. Apparatus (10) for measuring a physical characteristic of a plurality of smoking articles (20), comprising: 
means (503) for gripping and releasing a smoking article; 
5 means (503) for maneuvring a gripped smoking article within a range of motion; 

means for receiving one of the said plurality of smoking articles at a first location within the said 
range of motion; 

means (200)(600)(700)(800)(850) for measuring a physical characteristic of a smoking article or a 
component (450) of a smoking article, the measuring means being at a second location within the said 
10 range of motion; and 

means (1000) for controlling the gripping and releasing means and the maneuvring means to grip 
the smoking article or component at the first location and to maneuver the smoking article or component 
to the measuring means so that the physical characteristic of the one smoking article can be measured. 

f5 2. Apparatus (10) according to daim 1 , in which the controlling means (1000) is a microprocessor which con- 
trols the gripping and releasing means (503) to release the smoking article (20) or component (450) at the 
measuring means (200)(600)(700) (800)(850) so that the physical characteristic can be measured and to 
grip the smoking article or component at the measuring means following the measurement. 

3. Apparatus (10) according to daim 1 or 2, in which the gripping and releasing means and the maneuvering 
means comprise a robot (503) having a first (510) and a second (520) member, the first and second mem- 
bers being movable in opposition for gripping therebetween a smoking artide (20) or component (450). 
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4. Apparatus (10) according to any preceding daim. in which the measuring means (200)(600)(700) com- 
prises first means for measuring a first physical characteristic of a smoking artide (20) located at the sec- 
ond location and second means for measuring a second physical characteristic of a smoking artide the 
second measuring means being located at a third location within the said range of motion, and in which 
the controlling means (1000) controls the gripping and releasing means (503), and the maneuvering means 
(503) to grip the smoking article at the first location and to maneuver the smoking artide to one of the first 
and second measuring means whereby one of the first and second physical characteristics can be 
measured. 

5. Apparatus (10) according to daim 4, in which the controlling means (1 000) controls the gripping and releas- 
ing means (503) and the maneuvering means (503) to maneuver the smoking article from the said one of 
the first and second measuring means (200)(600)(700) to the other of the first and second measuring 
means whereby the other of the first and second physical characteristics can be measured. 



6. Apparatus (10) according to any preceding daim in which the measuring means (200)(600)(700) com- 
prises more than one means for measuring more than one selected physical characteristic of a smoking 
artide in which each said means is located at adifferent location within the said range of motion, the means 
^ being means (600) for measuring circumference, means (700) for measuring ventiliation, means (700) for 

measuring pressure drop or means (200) for measuring length, and in which the controlling means (1000) 
controls the gripping and releasing means (503) and the maneuvering means (503) to maneuver one 
smoking artide to one or more of the measuring means. 

45 7. Apparatus (10) accroding to daim 4. 5 or 6 in which the controlling means (1 000) comprises a means for 
providing a test sequence kientifying one or more physical characteristics of the smoking article (20) to 
be measured, in which the controlling means is responsive to the test sequence and controls the gripping 
and releasing means (503) and the maneuvering means (503) to maneuver the gripped smoking article 
or component (450) to one or more of the measuring means (200K600)(700)(800)(850) so that the one or 

so more identified physical characteristics can be measured. 

8. Apparatus (10) according to daim 7 in which the test sequence identifies the order In which the measure- 
ments of each smoking article (20) are to be made. 



9. Apparatus (10) according to daim 7 or 8, in which the test sequence identifies the order in which the meas- 
urements of each smoking artide (20) in the plurality of smoking artides are to be made. 

10. Apparatus (10) according to any preceding daim further comprising: 
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means (300) for severing a component (450) of the smoking article (20) from the smoking article, 
the severing means being within the said range of motion; 

means (800)(850) for measuring a physical characteristic of a smoking article component, the 
measuring means being within the said range of motion; and 
5 means (1000) for controlling the gripping and releasing means (503) and the maneuvering means 

(503) to grip the smoking article and maneuver the one smoking article to the severing means, and to man- 
euver the smoking article component to the measuring means so that the physical characteristic of the 
smoking article component can be measured. 

^0 11. Apparatus (10) according to claim 10 in which the measuring means comprises a first measuring means 
(800) for measuring a first physical characteristic of a smoking article component (450) and a second 
means (850) for measuring a second physical characteristic of a smoking article component, and In which 
the controlling means (1000) controls the gripping and releasing means (503) and the maneuvering means 
(503) to grip and maneuver the smoking article component to one of the first and second measuring means 

15 whereby one of the first and second physical characteristics can be measured. 

12. Apparatus (10) according to claim 11 in which the controlling means (1000) controls the gripping and 
releasing means (503) and the maneuvering means (503) to maneuver the smoking article component 
(450) from the one of the first and second measuring means (800)(850) to the other of the first and second 
measuring means whereby the other of the first and second physical characteristics of the smoking article 
component can be measured. 

13. Apparatus (10) according to daim 11 or 12. in which the first and second measuring means are means 
(800) for measuring pressure drop and means (850) for measuring length. 

14. Apparatus (10) according to any of claims 10 to 13 in which the controlling means (1000) comprises a 
means for providing a test sequence identifying one or more physical characteristics of the smoking article 
component (450) to be measured, and in which the controlling means is responsive to the provided test 
sequence and controls the gripping and releasing means (503) and the maneuevering means (503) to 
maneuver the gripped smoking article component to measuring means (800)(850) so that the one or both 

^ identified physical characteristics of the smoking article component can be measured. 

15. Apparatus (10) according to claim 14, in which the test sequence identifies the order in which the meas- 
urements of the smoking article component (450) are to be made. 

35 16. Apparatus (10) according to claim 14 or 15 in which the test sequence identifies the order in which the 
measurements of each smoking article component (450) of the plurality of smoking articles (20) are to be 
made. 



17. Apparatus (10) according to any of claims 10 to 16. in which the controlling means (1000) controls the 
gripping and releasing means (503) and the maneuvering means (503) to grip one smoking article (20) to 
maneuver the smoking article to a measuring means (200)(600(700) so that a first physical characteristic 
of the smoking article can be measured, and then to the severing means (300), thereby to sever a com- 
ponent (450) from the smoking article, and to maneuver the smoking article component to another measur- 
ing means (800)(850) so that a physical characteristic of the smoking article component can be measured. 

18. Apparatus (10) according to claim 17, in which the measuring means comprise more than one means 
(800)(850) for measuring more than one physical characteristic of a smoking article component (450) at 
more than one location within the said range of motion, and more than one means (200)(600)(700) for 
measuring more than one physical characteristic of a smoking article (20) at more than one locatton within 
the said range of motion, and the controlling means (1000) comprises a means for providing a test sequ- 
ence identifying one or more physical characteristics of the smoking article (20) and one or more physical 
characteristics of the smoking article component (450) to be measured, in which the controlling means is 
responsh/e to the provided test sequence and controls the gripping and releasing means (503) and the 
maneuvering means (503) to maneuver the gripped smoking article to one or more of the measuring means 
for the smoking article, and the severing means (300) and one or more identified physical characteristics 
of the smoking article and the smoking article component can be measured. 

19. Apparatus (10) according to daim 18, in which the test sequence identifies the order in which the meas- 
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urements of the smoking article (20) and the smoking article component (450) are to be made such that 
the physical characteristics of the smoking article are obtained prior to the physical characteristics of the 
smoking article component. 

5 20. Apparatus (10) according to daim 18 or 19. in which the test sequence identifies the order in which the 
measurements of each smoking article (20) and smoking article component (450) of the plurality of smok- 
ing articles are to be made such that the physical characteristics of each smoking article are obtained prior 
to the physical characteristics of the smoking article component. 

21. Apparatus (10) according to any of claims 10 to 20 further comprising a further means (900) for receiving 
a smoking article (20) at a location within the said range of motion in which the controlling means (1000) 
controls the gripping and releasing means (503) and the maneuvering means (503) to release the smoking 
article onto the said further receiving means and then to grip the smoking article by its component (450) 
on the said further receiving means, to maneuver the smoking article to the severing means (300), and to 
grip the smoking article component during the severing process. 
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22. Apparatus (10) according to any of claims 10 to 21. in which the smoking article component is a filter rod 
(450) of a cigarette (20). the apparatus further comprising means (400) for deshredding the severed filter 
component of a cigarette, and in which the controlling means (1000) controls the gripping and releasing 
means (503) and the maneuvering means (503) to maneuver a severed filter to the deshredding means 
following the severing operation. 



23. A method for measuring a physical characteristic of a plurality of smoking articles in a test station having 
a means for gripping and releasing a smoking article, means for maneuvering a gripped smoking article 
within a range of motion, means for receiving one of a plurality of smoking articles at a first location within 
the range of motion, means for measuring a physical characteristk; of a smoking article, the measuring 
means being at a second location within the range of motion; and microprocessor means for controlling 
the gripping and releasing means and the maneuvering means, comprising: 

providing a plurality of smoking articles; 
feeding one smoking article to the receiving means; 
^ gripping the fed smoking article at the receiving means; 

maneuvering the gripped smoking article to the measuring means; and 
measuring the physical characteristice of the smoking article. 

24. A method according to clainri 23 further comprising releasing the smoking article at the measuring means 
35 so that the physical characteristic can be measured and gripping the smoking article at the first measuring 

means following the measurement. 

25. A method according to claim 23 or 24, in which the gripping and releasing means and the maneuvering 
means further comprise a robot having a first member and a second member being movable in opposition, 

40 and gripping and releasing the smoking article further comprises moving the first and second members 

together for gripping a smoking article and moving the first and second members apart to release the smok- 
ing article. 



26. A method according to claims 23. 24 or 25, in which the test station includes more than one means for 
measuring more than one physical characteristic of a smoking article and in which each means is located 
at a different location within the said range of motion, the means being means for measuring circumfer- 
ence, means for measuring ventilation and pressure drop or means for measuring length, the method 
further comprising: 

providing a test sequence identifying one or more physical characteristics of the smoking article to 
QQ be measured; and 

gripping and maneuvering the smoking article to one or more of the measuring means in response 
to the provided test sequence so that the one or more identified physical characteristics can be measured. 



27. A method according to daim 26, in which providing the test sequence comprises identifying the order in 
which the measurements of the smoking artlde are to be made. 

28. A method according to claim 26 or 27, in which providing the test sequence further comprises identifying 
the order in whk:h the measurements of each smoking artide in the plurality of smoking artides are to be 
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made. 

29. A method for measuring a physical characteristic of a component of a plurality of smoking articles in a test 
station having means for gripping and releasing a smoking article, means for maneuvering a gripped smok- 

5 ing article within a range of motion, means for receiving one of said plurality of smoking articles at a first 

location within the range of motion, means for severing the component of a smoking article from the smok- 
ing article, the severing means being located at a second location within the range of motion, means for 
measuring a physical characteristic of a smoking article component, the measuring means being at a third 
location within the range of motion, and microprocessor means for controlling the gripping and releasing 
means and the maneuvering means, comprising: 

providing a plurality of smoking articles; 

feeding one smoking article to the receiving means; 

gripping the one fed smoking article by Its component; 

maneuvering the gripped smoking article to the severing means; 
f 5 severing the smoking article component from the one smoking article; 

maneuvering the one smoking article component to the measuring means; and 

measuring the physical characteristic of the one smoking article. 

30. A method according to claim 29 further comprising releasing the smoking article component at the measur- 
2^ ing means so that the physical characteristic of the one smoking article component can be measured and 

gripping the smoking article component at the measuring means following the measurement. 

31. A method according to claim 29 or 30, in which the gripping and releasing means and the maneuvering 
means further comprise a robot having a frst member and a second member movable in opposition and 
wherein gripping the one smoking article or one smoking article component further comprises moving the 
first and second members together and releasing the one smoking article component further comprises 
moving the first and second members apart. 
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32. A method according to claim 29, 30 or 31, In which the measuring means comprises one or more means 
for measuring more than one or more physical characteristic of a smoking article component the means 
being means for measuring pressure drop and means for measuring length, and one or more means for 
measuring one or more physical characteristics of a smoking article, each measuring means being located 
at a different location within the said range of motion, the method further comprising: 

providing a test sequence identifying one or more of the physical characteristics of the smoking arti- 
cle and the smoking article component to be measured; and 

gripping and releasing and maneuvering the smoking article to one or more of the measuring means 
and the severing station in response to the Identified sequence so that the one or more of the identified 
physical characteristics of the smoking artkde and the smoking arttele component can be measured. 

33. A method according to claim 32, in which providing the test sequence further comprises identifying the 
^ order In which the measurements of the smoking article and the smoking article component are to be made. 

34. A method according to daim 32 or 33, in which providing the test sequence further comprises identifying 
the order in which the measurements of each smoking article and sn[X>klng article component of the 
plurality of smoking articles are to be made. 

45 

35. A method according to claim 32, 33 or 34, m which the test station includes a further means for receiving 
a smoking article at a location within the said range of motion and In which maneuvering the gripped smok- 
ing article to the severing means further comprises: 

maneuvering the gripped article to the said further receiving means; 
5Q releasing the smoking article on the said further receiving means; 

. gripping the smoking article component while the smoking article is on the said further receiving 
means; and 

maneuvering the smoking article to the severing means so that the gripping means grips the smok- 
ing article component during the severing process. 
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36. A method according to claim 35, in which the smoking article and its component further comprise a 
cigarette having a tobacco-containing rod and a filter, the method further comprising: 

maneuvering the gripped filter severed from the cigarette to a means for deshredding the filter of 
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any tobacco prior to measuring the physical characteristic of the filter, the deshredding means being at 
location within the said range of motion. 
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@ Automatic testing of a plurality of smoking articles. 

@ A flexible automatic test facility for measuring 
physical parameters or smoking articles and 
components of smoking articles, e.g., filter por>- 
tions is disclosed. The test facflity includes a 
microprocessor based controller device 1000, 
means 300 for severing the filter portion from 
the article, a plurality of instmnients 200, 600, 
700, 800, 850 for performing the desired meas- 
urements and a computer-controlled robot 503 
for gripping and maneuvering one cigarette at a 
time to one or more of the instruments or 
severing means to measure one or more physi- 
cal characteristics of each article or its compo- 
nents in accordance with software instructions. 
A hopper feeder 100 device containing a plurali- 
ty of sample sets in separate bins in an indexing 
mechanism may be provided for extended unat- 
tended operation. Each sample set is provided 
with a code and a database including the nomi- 
nal physical characteristics of the samples in 
the set and the test sequence for the cigarettes 
in the sample set The test sequence and parat- 
meters for each article in each set are obtained 
from the database, and the controller instructs 
the robot to grip a fed cigarette and to advance 
that cigarette to one or more of the instruments 
for performing measurements pnxessing sta- 
tk>n for severing filter in accordance with the 
predetenmined sequence of measurements. At 
the conclusion of the samples in a given sample 
set, the next sample set is loaded, identified, 
and the process continues in accordance with 
the predetemnined sequence for that sample o 
set. 
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